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Commonwealth  of  Pennsylvania, 
'     .  Department  of  Agriculture, 

Harrisburg,  Pa.,  August  6,  1903. 

The  following  Bulletin,  No.  115,  needs  no  introduction.  It  is,  in 
most  part,  the  production  of  men  who,  through  their  work  in  con- 
nection with  the  Farmers'  Institutes  of  the  State,  are  known 
throughout  the  Comomnwealth. 

The  papers  read  at  the  Huntingdon  Round-up  Meeting  were  all  of 
a  high  order,  and  will  prove  valuable  to  the  farmers  of  the  State. 
For  this  reason  they  are  presented  in  bulletin  form,  in  connection 
with  the  other  proceedings  of  the  Huntingdon  meeting. 

N.  B.  CRITCHFIELD, 
Secretary  of  Agriculture. 
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Commonwealth  of  Pennsylvania, 

Department  of  Agriculture, 
Harrisburg,  August  6,  1903. 

Hon.  N.  B.  Critchfleld,  Secretary  of  Agriculture: 

Dear  Sir:  I  have  the  honor  to  present  herewith  a  Bulletin  contain- 
ing "Proceedings  of  the  Fifth  Annual  Meeting  of  Farmers'  Institute 
Managers  and  Lecturers,"  held  at  Huntingdon,  Pa.;  also,  full  list  of 
such  papers  and  addresses  as  were  presented,  together  with  ques- 
tions and  answers  relating  to  the  same. 

Very  respectfully, 

A.  L.  MARTIN, 
Deputy  Secretary  and  Director  of  Institutes. 
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MEMBERS 

OF  THB 

PENNSYLTANIA  STATE  BOARD  OF  AGRICULTURE, 

FOR  THE  YEAR  1903. 


Members  Ex-Offieio. 

HON.  SAMUEL,  W.  PENNYPACKER,  Governor. 

MAJ.  I.  B.  BROWN,  Secretary  of  Internal  Affairs. 

DR.  N.  C.  SCHAEFFER,  Superintendent  of  Public  Instruction. 

DR.  G.  W.  ATHERTON,  President  of  The  State  College. 

HON.  E.  B.  HARDENBERGH,  Auditor  General. 

HON.  N.  B.  CRITCHFIELD,  Secretary  of  Agriculture. 


Appointed  by  the  Governor. 

Col.  R.  H.  Thomas,  Mechanicsburg-,  Cumberland  County,   Term  expires  1903 

R.  I.  Young,  Middletown,  Dauphin  County,   Term  expires  1906 

Gen.  James  A.  Beaver,  Centre  County,   Term  expires  1906 


Appointed  by  the  State  Poultry  Association. 

Norris  G.  Temple,  Pocopson,  Pa.,   Term  expires  1906 


Elected  by  County  Agricultural  Societies. 

Term  expires. 

Adams  A.  I.  Weidner,   Arendtsville,   1906 

Allegheny  .1.  S.  Burns  Clinton  1906 

Armstrong  S.  S.  Blyholder,   Leechburg  1905 

Beaver,   A.  D.  McKibben,   New  Sheffield,   1905 

Bedford  S.  S.  Diehl  Bedford  1906 

Berks,   H.  G.  McGowan  Geiger's  Mills  1904 

Blair  F.  Jaekel  Hollidaysburg,   1904 

Bradford,   L.  Piollet  Wysox  1904 

Bucks  W.  T.  Davis  Ivyland  1906 

Butler  W.  H.  H.  Riddle  Butler  1906 

Cambria  H.  J.  Krumenacher,  ..Nicktown,   1906 

Cameron  W.  K.  Howard  Emporium,   1906 

Carbon  

Centre,   John  A.  "Woodward,  ..Howard  1906 
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Term  expires. 

Chester,   M.  E.  Conard  Westgrove  1906 

Clarion  S.  X.  McClellan  Knox,   1904 

Clearfield,  

Clinton  J.  A.  Herr  Cedar  Springs  1905 

Columbia  H.  V.  White  Bloomsburg  1906 

Crawford  M.  W.  Oliver  Conneautville  1904 

Cumberland  Chas.  Mullen  Mt.  Holly  Springs  1906 

Dauphin,  

Delaware  J.  Milton  Lutz  Llanerch  1904 

Elk  1903 

Erie  H.  H.  Chaffee  Lowville  1904 

_   1903 

Fayette  

Forest  C.  A.  Randall  Tionesta,   1904 

Franklin  C.  B.  Hege  .-...Marion  1905 

Fulton  H.  M.  Kendall,   McConnellsburg  1904 

Greene  B.  F.  Herrington  Waynesburg  1904 

Huntingdon  Geo.  G.  Hutchison  Warrior's  Mark  1906 

Indiana  S.  M.  McHenry  Indiana  1904 

Jefferson  Chas.  G.  McDaln,   Brookville,   1905 

Juniata  Matthew  Rodgers  Mexico  1906 

Lackawanna  Henry  W.  Northup.  ...Glenburn  1906 

Lancaster  W.  H.  Brosius  Drumore  1904 

Lawrence  Sam'l  McCreary,   Neshannock  Falls,   1906 

Lebanon  H.  C.  Suavely  Lebanon,   1904 

Lehigh,   P.  S.  Penstemaker,  ...I-^anark  1906 

Luzerne  

Lycoming  A.  J.  Kahler  Hughesvllle  1906 

McKean  S.  B.  Colcord  Port  Allegany  1906 

Mercer  S.  A.  Williams  Volant  No.  4  R.  D  1905 

Mifflin  D.  E.  Notestlne  Lewistown  1904 

Monroe,   R.  F.  Schwarz  Analomink  1905 

Montgomery  J.  Sexton  North  Wales,   1905 

Montour  J.  K.  Murray  Pottsgrove  1904 

Northampton  W.  P.  Beck  Nazareth  1906 

Northumberland,    .J.  A.  Eschbach,   Milton  190b 

Perry  A.  T.  Holman  Nekoda  1904 

Philadelphia  E.  Lonsdale  Wy ndmoor  1904 

Pike   

Potter  

Schuylkill  W.  H.  Stout  Pinegrove  1906 

Snyder,   J.  P.  Boyer,   Mount  Pleasant  Mills  1906 

Somerset  Jacob  S.  Miller,   Friedens  ....1904 

Sullivan  J.  K.  Bird  Millview  1906 

Susquehanna  C.  W.  Brodhead,   Montrose  1904 

Tioga  P.  E.  Field  Wellsboro  1905 

Union  J.  Newton  Glover  Vicksburg  1905 

Venango  August  Morck  Oil  City  1904 

Warren  R.  J.  Weld  Sugargrove  1904 

Washington  D.  M.  Pry  Burgettstown  1905 

Wayne  Warren  E.  Perham,  ...Niagara  1904 

Westmoreland  M.  N.  Clark,   Claridge  1904 

Wyoming  D.  A.  Knuppenburg,  ..Lake  Carey  1904 

York  B.  P.  Koller  Shrewsbury  1904 
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OFFICERS. 


President. 

Hon.  Samuel  W.  Penny  packer,    QovtrnoTy   Harrisburg. 

Vice  Presidents. 

Gen.  Jas.  A.  Beaver,   Belief onte. 

C.  W.  Brodhead  Montrose. 

Joel  A.  Herr,   Cedar  Springs. 

Executive  Committee. 

Hon.  Samuel  W.  Pennypacker,   Harrisburg. 

M.  N.  Clark  Claridge. 

H.  C.  Snavely  Lebanon. 

Matthew  Rodgers  Mexico. 

John  A.  Woodward  Howard. 

A.  T.  Holman,   Nekoda. 

W.  H.  H.  Riddle  Butler. 

N.  G.  Temple,   Pocopson. 

S.  M.  McHenry  Indiana. 

R.  F.  Schwarz  Analomink. 

N.  B.  Critchfield,  Secretary,   Harrisburg. 


ADVISORY  COMMITTEE. 

N.  B.  Critchfield,    Se-;retary,   Harrisburg. 

M.  N.  Clark  Claridge. 

H.  G.  McGowan  Geiger's  Mills. 

A.  J.  Kahler  Hughesville. 


Botanist,   Prof.  W.  A.  Buckhout,  ...State  College. 

Pomologist  Cyrus  T.  Fox,   Reading. 

Chemist,   Dr.  William  Frear  State  College. 

Vet.  Surgeon  Dr.  Leonard  Pearson,   Philadelphia. 

Sanitarian  Dr.  Benjamin  Lee  Philadelphia. 

Microscopists  and  Hygienists,  Dr.  H.  Leffman  Philadelphia. 

Prof.  C.  B.  Cochran  West  Chester. 

Entomologists  Prof.  R.  C.  Scheldt  Lancaster. 

Dr.  H.  Skinner  Philadelphia. 

Ornithologist  Prof.  H.  A.  Surface  State  College. 

Meteorologists  E.  R.  Demaln  Harrisburg. 

J.  L.  Heacock  Quakertown. 

Mineralogist  Col.  H.  C.  Demming  Harrisburg. 

Apiarist  Prof.  Geo.  C.  Butz  State  College. 

Geologist  Dr.  M.  E.  Wadsworth,  ..  State  College. 
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STANDING  COMMITTEES. 


LEGISLATION. 

Hon.  Jason  Sexton,  Chairman,  North  Wales. 

A.  J.  Kahler,   HughesviUe. 

G.  G.  Hutchison  Warriors'  Mark. 

Lewis  Piollet  Wysox. 

Dr.  M.  E.  Conard,   Westgrove. 

CEREALS  AND  CEREAL  CROPS. 

A.  I.  Weidner,  Chairman  Arendtsville. 

ROADS  AND  ROAD  LAWS. 

H.  C.  Snavely,  Chairman,   Lebanon. 

FRUIT  AND  FRUIT  CULTURE. 

Enos  B.  Engle,  Chairman,   Waynesboro. 

DAIRY  AND  DAIRY  PRODUCTS.  .  . 

S.  F.  Barber,  Chairman  Harrisburg. 

FERTILIZERS. 

Matthew  Rodgers,  Chairman  Mexico. 

WOOL  AND  TEXTILE  FIBRES. 

Samuel  McCreary,  Chairman,   Neshannock  Fall 

LIVE  STOCK. 

Dr.  M.  E.  Conard,  Chairman  Westgrove. 

POULTRY. 

Norrls  G.  Temple,  Chairman  Pocopson. 

FORESTS  AND  FORESTRY. 

Dr.  J.  T.  Rothrock,  Chairman  Harrisburg. 

APIARY. 

Prof.  Geo.  C.  Butz,  Chairman  •  State  College. 

FLORICULTURE. 
Edwin  Lonsdale,  Chairman  Wyndmoor. 
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LIST  OF  COUNTY  CHAIRMEN. 


SEASON  OF  1902-1903. 

County.  Name.^      .  Place. 

Adams  A.  I.  Weidner  Arendtsville. 

Allegheny  J.  S.  Burns  Clinton. 

Armstrong-,   S.  S.  Bly holder,   Leechburg. 

Beaver  A.  L.  McKibben,   New  Sheffield. 

Bedford,   W.  Clay  Lutz,  Bedford. 

Berks,   H.  G.  McGowan  Kipple. 

Blair  ...H.  L.  Harvey,   Kipple. 

Bradford  L.  PioUet,   Wysox. 

Bucks,   Watson  T.  Davis  Ivyland. 

Butler,   W.  H.  H.  Riddle  Butler. 

Cambria  H.  J.  Krumenaeker  Nicktown. 

Cameron,   W.  H.  Howard  Emporium. 

Carbon  J.  A.  Werner  Weatherly. 

Centre,   John  A.  Woodward,   Howard.  ■ 

Chester  Dr.  M.  E.  Conard,   Westgrove. 

Clarion  ,.  S.  X.  McClellan,   Knox. 

Clearfield  J.  W.  Nelson  Shawville. 

Clinton  Joel  A.  Herr  Cedar  Springs. 

Columbia,  H.  V.  White,   Bloomsburg. 

Crawford  M.  W.  Oliver,   Conneautville. 

Cumberland,   Rev.  T.  J.  Ferguson,   Hogestown. 

Cumberland  R.  H.  Thomas,   Mechaniesburg. 

Dauphin,   S.  F.  Barber,   Harrisburg. 

Delaware,   J.  Milton  Lutz  Llanerch. 

Elk  John  B.  Werner,   St.  Marys. 

Erie  Archie  Billings,   Edinboro. 

Fayette,   J.  M.  Hantz  Merrittsitown. 

Forest,   Chas.  A.  Randall  Tionesta. 

Franklin,   C.  B.  Hege  Marion. 

Fulton,   R.  M.  Kendall  McConnellsburg. 

Greene,   J.  Ewing  Bailey  Carmichaels. 

Huntingdon,   G.  G.  Hutchison  Warriors'  Mark. 

Indiana  S.  M.  McHenry,   Indiana. 

Jefferson  Chas.  G.  McClain  Brookville. 

Juniata,   Matthew  Rodgers  Mexico. 

Lackawanna,   H.  W.  Northup,   Glenburn. 

Lancaster  W.  H.  Brosius  Drumore. 

Lawrence,   Samuel  McCreary,   Neshannock  Falls. 
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County.  Name.  Place. 

Lebanon  H.  C.  Snavely,  —  Lebanon. 

Lehigh  F.  L.  Schreiber,  Hosensack. 

Luzerne  J.  E.  Hildebrant,   Lehman. 

Lycoming  A.  J.  Kahler,   Hughesville. 

McKean  L.  W.  Howden,   Coryville. 

Mercer,   S.  A.  Williams  "Volant,  4  R.  D. 

Mifflin  D-       Notestine,   Lewistown. 

Monroe  Randall  Bisbing  E.  Stroudsburg. 

Montgomery,   Jason  Sexton  North  Wales. 

Montour  J.  K.  Murray,   Pottsgrove. 

Northampton  Wm.  F.  Beck  Nazareth. 

Northumberland  J.  A.  Eschbach,   Milton. 

Perry  A.  T.  Holman  Nekoda. 

Philadelphia  Edwin  Lonsdale  Wyndmoor. 

Pike  J.  H.  Van  Etten  Milford. 

Potter  Horace  H.  Hall  Ellisburg. 

Schuylkill  W.  H.  Stout  Pinegrove. 

Snyder  F.  J.  Schoch  Selinsgrove. 

Somerset  Jacob  S.  Miller  Fi-iedens, 

Sullivan  J.  K.  Bird  Millview. 

Susquehanna  C.  W.  Brodhead  MontixDse. 

Tioga,   F.  E.  Field,   Wellsboro, 

Union  J.  N.  Glover  Vicksburg. 

Venango  .'  "W.  A.  Crawford  Cooperstown. 

Warren  R.  J.  Weld  Sugargrove. 

Washington  D.  M.  Pry  Burgettstown. 

Wayne,   Warren  E.  Perham  Niagara. 

Westmoreland  M.N.Clark  Clarldge. 

Wyoming  D.  A.  Knuppenburg  Lake  Carey. 

York,   B.  F.  Koller  Shrewsbury. 
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LIST  OF  STATE)  SPEAKERS  ENGAGED  IN  FAR- 
MERS'  INSTITUTE  WORK  IN 
PENNSYLVANIA. 


DURING  SEASON  OF  1902-1903. 


Dr.  H.  P.  Armsby,  State  College. 

S.  F.  Barber,  Harrisburg. 

Dr.  Harvey  B.  Bashore,  West  Fairview. 

R.  L.  Beardslee,  Warrenham. 

M.  S.  Bond,  Danville. 

C.  W.  Brodhead,  Montrose. 

Dr.  C.  A.  Browne,  Jr.,  State  College. 
A.  L.  Brubaker,  Hogestown. 
Prof.  W.  A.  Buekhout,  State  College. 
J.  S.  Burns,  Clinton. 
Prof.  G.  C.  BU'tz,  State  College. 
George  Campbell,  Green's  Landing. 
J.  T.  Campbell,  Hartstown. 
M.  N.  Clark,  Claridge. 
Dr.  M.  E.  Conard,  Westgrove. 
Prof.    Wells   W.    Cooke.  Washington 
D.  C. 

John  W.  Cox,  New  Wilmington. 

Z.  T.  Cure,  Jermyn. 

Rev.  J.  D.  Detrich,  Flourtown. 

F.  E.  Field,  Wellsboro. 
John  G.  Foight,  Export. 

Dr.  William  Frear,  State  College. 
J.  A.  Fries,  State  College. 

D.  C.  Gillespie,  New  Castle. 
Prof.  J.  M.  Hantz,  Merrittstown. 
Joel  A.  Herr,  Cedar  Springs. 
Hon.  E.  S.  Hoover,  Lancaster 
George  B.  Hull,  Orangeville,  O. 

G.  G.  Hutchison,  Warriors'  Mark. 


W.  A.  Hutchison,  Jeannette. 

Hon.  A.  J.  Kahler,  Hughesville. 

Hon.  J.  H.  Landis,  Millersville. 

J.  H.  Ledy,  Marion. 

Amos  B.  Lehman,  Fayetteville. 

L.  W.  Lighty,  East  Berlin. 

John  T.  McDonald,  Delhi,  N.  T. 

M.  S.  McDowell,  State  College. 

Prof.  Franklin  Menges,  York. 

C.  D.  Northrop,  Elkland. 

Henry  W.  Northup,  Glenburn. 

M.  W.  Oliver,  Conneautville. 

T.  E.  Orr,  Beaver. 

James  Y.  Patton,  New  Castle. 

J.  H.  Peachy,  Belleville. 

Hon.  Thomas  J.  Philips,  Atglen. 

W.  H.  H.  Riddle,  Butler. 

Oliver  D.  Schock,  Hamburg. 

Hon.  R.  F.  Schwarz,  Analomink. 

R.  S.  Seeds,  Birmingham. 

Hon.  Jason  Sexton,  North  Wales. 

W.  H.  Stout,  Pinegrove. 

Dr.  I.  A.  Thayer,  New  Castle. 

F.  J.  Wagner,  Harrison  City. 

Samuel  W.  H.  Waltz,  Williamsport. 

Prof.  Geo.  C.  Watson,  State-  College. 

Prof.  R.  L.  Watts,  Scalp  Level. 

R.  .T.  Weld,  Sugargrove. 

Hon.  H.  V.  White,  Bloomsburg. 

Col.  John  A.  Woodward,  Howard. 


DEPARTMENT  LECTURERS. 

HON.  N.  B.  CRITCHFIELD,  Secretary  of  Agriculture. 

HON.  A.  L.  MARTIN,  Deputy  Secretary  and  Director  of  Institutes. 

DR.  B.  H.  WARREN,  Dairy  and  Food  Commissioner. 

PROF.  H.  A.  SURFACE,  Economic  Zoologist. 

DR.  LEONARD  PEARSON,  State  Veterinarian. 
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ANNUAL  MEETING  OF  INSTITUTE  MANAGERS 

AND  LECTURERS. 


PROGRAMME. 

Tuesday  Evening,  June  2,  1903. 

Call  to  order  at  7.30. 

G.  G.  HUTCHISON,  Warriors'  Mark,  Pa.,  Chairman. 
Introductory  Address  by  Hon.  N.  B.  Critchfleld,  Secretary  of  Agriculture. 
Reading  Minutes  of  Last  Annual  Meeting. 
A  Word  of  Greeting  by  Hon.  A.  L.  Martin,  Director  of  Institutes. 

PREPARED  PAPERS. 

1.  "CLOVER  AS  FOOD  AND  FERTILIZER," 

Dr.  I.  A.  Thayer,  New  Castle,  Pa. 

2.  "HOW  PLANTS  FEED  AND  GROW," 

Prof.  R.  L.  Watts,  Scalp  Level,  Pa. 

3.  "FEEDING     POWERS     AND     HABITS     OF     SOME  AGRICULTURAL 

PLANTS," 

Prof.  Franklin  Menges,  York,  Pa. 

4.  "THE  MAKING  OF  A  FARMER,"  '  . 

J.  H.  PEACHY,  Belleville,  Pa. 

GENERAL  DISCUSSION.  .  ! 


Wednesday  Morning,  June  3,  1903. 

Call  to  order  at  9. 

SAMUEL  McCREARY,  Neshannock  Falls,  Pa.,  Chairman. 

1.  "SOIL  MOISTURE," 

.     .  M.  S.  McDowell,  State  College,  Pa. 

2.  "COMMERICIAL  FERTILIZERS  THEIR  NATURE  AND  USE," 

Hon.  T.  J.  Philips,  Atglen,  Pa. 

3.  "THE  VALUE  OF    FARM  MANURE  AND  HOW  TO  RETAIN  IT," 

Prof.  Wells  W.  Cooke,  Washington,  D.  C. 

4.  "THE  PRACTICAL  SIDE  OF  MARKET  GARDENING,"  '  ' 

Hon.  R.  F.  Schwarz,  Analomink,  Pa, 
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5.  "GROWING  FRUITS  AND  VEGETABLES  FOR  CANNING  FACTORIES," 

Prof.  G.  C.  Butz,  State  College,  Pa. 

GENERAL  DISCUSSION. 


Wednesday  Afternoon,  June  3,  1903. 

Call  to  order  at  1.30. 

W.  A.  CRAWFORD,  Cooperstown,  Pa.,  Chairman. 

1.  "BREEDING  AND  FEEDING  POULTRY," 

J.  Y.  Patton,  New  Castle,  Pa. 

2.  "POULTRY  HOUSES," 

T.  E.  Orr,  Beaver,  Pa. 

3.  "SHEEP  HUSBANDRY," 

J.  S.  Burns,  Clinton,  Pa. 

4.  "EASIEST  AND  MOST  PROFITABLE  WAY  TO  GROW  POTATOES," 

John  W.  Cox,  New  Wilmington,  Pa. 

GENERAL  DISCUSSION. 


Wednesday  Evening,  June  3,  1903. 

Call  to  order  at  7.30. 

C.  B.  HEGE,  Marion,  Pa.,  Chairman. 

1.  "PRACTICAL  AND  PATHOLOGICAL  HORSE-SHOEING," 

C.  W.  Brodhead,  Montrose,  Pa. 

2.  "HYGIENE  OF  THE  FARM," 

Dr.  Harvey  B.  Bashore,  West  Fairview,  Pa. 

3.  "WHAT  CONSTITUTES  A  COUNTRY  HOME," 

R.  S.  Seeds,  Birmingham,  Pa. 

4.  "WHAT     CONSTITUTES     A     PRACTICAL     EDUCATION     FOR  THE 

FARMER." 

■  ■  T.  D.  Harman,  ot  National  Stockman  and  Farm(r, 

Pittsburg,  Pa. 

GENERAL  DISCUSSION. 


Thursday  Morning  June  4,  1903. 

Call  to  order  at  9. 

DR.  M.  E.  CONARD,  Westgrove,  Pa.,  Chairman. 

1.  "THE  RELATION  OF  BACTERIOLOGY  TO  DAIRYING," 

Dr.  M.  P.  Ravenel,  Swarthmore,  Pa. 
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2.  "MAKING  AND  SELLING  FINE  DAIRY  BUTTER," 

L.  W.  Lighty,  East  Berlin,  Pa. 

3.  "FEED,  BREED  AND  CARE  OF  THE  DAIRY  ANIMAL," 

Rev.  J.  D.  Detrich,  Flourtown,  Pa. 

4.  "GENERAL  FRUIT  GROWING— HOW  TO  TAKE  CARE  OF  TREES," 

J.  H.  Ledy,  Marion,  Pa. 

5.  "THE  APPLE  ORCHARD," 

Samuel  W.  H.  Waltz,  Williamsport,  Pa. 

GENERAL  DISCUSSION. 


Thursday  Afternoon,  June  4,  1903. 

Call  to  order  at  1.30.  , 
COL.  JOHN  A.  WOODWARD,  Howard,  Pa.,  Chairman. 
Session  devoted  to  general  discussion  of  topics  relating  to  Institute  work. 

QUESTIONS.  ; 

1.  "IS  IT  DESIRABLE  FOR  THE  STATE  TO  SUPPLY  MORE  THAN  TWO 

SPEAKERS  AT  AN  INSTITUTE?" 

Opened  by  J.  A.  Eschbach,  Milton,  Pa. 

GENERAL  DISCUSSION. 

2.  "SHOULD  THE  INSTITUTE  LECTURER  USE  THE  BLACK-BOARD  TO 

ILLUSTRATE  POINTS  IN  HIS  LECTURE?" 

Opened  by  S.  F.  Barber,  Harrisburg,  Pa. 

GENERAL  DISCUSSION. 

3.  "WHAT  IS  THE  BEST  WAY  TO  QUIET  A  SPEAKER  WHO  IS  USING 

THE  TIME  UNPROFITABLY?" 

Opened  by  W.  H.  H.  Riddle,  Butler,  Pa. 

GENERAL  DISCUSSION. 

4.  "HOW  MAY  A  FARMER  OBTAIN  COMPENSATION  FOR  TUBERCULAR 

CATTLE?" 

.    •  Opened  by  Dr.  Leonard  Pearson,  State  Vet- 

erinarian. 


GENERAL  DISCUSSION. 
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PROCEEDINGS  OF  THE  FIFTH  ANNUAL  MEETING  OF 
FARMERS'  INSTITUTE  MANAGERS  AND  LECTURERS, 
HELD  IN  THE  COURT  HOUSE,  HUNTINGDON,  PA.,  JUNE  2,  8 
AND  4,  1903. 


?  Tuesday,  June  2, 1903,  7.30  P.  M. 

HON.  A.  L.  MARTIN,  Deputy  Secretary  of  Agriculture  and  Direc- 
tor of  Institutes,  called  the  meeting  to  order  promptly  at  the  time 
designated  and  announced  the  Chairman  for  the  evening,  Mr.  George 
G.  Hutchison,  of  Warriors'  Mark,  Pa. 

ADDRESS  OF  CHAIRMAN. 

My  friends,  it  is  a  pleasure  to  welcome  you  here  this  evening  to 
Huntingdon  county.  We  are  delighted  to  have  you  meet  with  us. 
It  was  somewhat  uncertain  at  the  last  meeting  that  we  would  be 
favored  with  you  presence,  but  by  solicitation  on  our  part  we  secured 
the  sanction  of  the  State  College  to  have  the  meeting  in  our  county. 
We  have  been  desirous  for  some  years  of  having  you  meet  with  us, 
but  other  places  seemed  to  demand  the  meetings  and,  as  we  are 
modest  in  this  county,  we  yielded  to  their  desires;  but  after  corres- 
ponding with  the  State  College  they  kindly  granted  or  agreed  to 
withdraw  their  grant  of  the  meeting  at  that  place  and  allow  us  to 
have  it  here.  You  have  received  a  cordial  welcome  to-day  from  the 
mayor  and  he  has  assured  you  that  the  best  that  this  town  can 
afford  is  yours;  but  in  behalf  of  the  farmers  and  agriculturists  of  the 
county,  I  would  say  we  are  delighted  to  have  you  with  us. 

In  going  through  the  county  on  the  main  line  of  the  Pennsylvania 
Railroad,  you  are  not  very  much  impressed  with  the  agricultural 
interests  of  our  county,  as  the  railroad  leads  along  the  river,  and 
the  bluffs  and  hills  are  not  the  best  presentation  of  the  section,  so 
far  as  agriculture  is  concerned;  but  I  assure  you  that  lying  out  from 
the  river  we  have  some  of  the  finest  agricultural  sections  in  Penn- 
sylvania. That  may  seem  a  little  egotistic  to  our  friends  from 
Chester,  Lancaster,  York,  Lebanon  and  other  eastern  counties;  but 
when  I  tell  you  that  we  have  the  finest  limestone  belt  in  the  north- 
ern and  western  end  of  this  county  than  anywhere  in  Pennsylvania; 
that  from  this  county,  Blair  and  Centre,  more  limestone  is  taken 
than  from  all  the  rest  of  Pennsylvania  combined,  I  do  not  think  I  am 
exaggerating  in  the  least.    Lying  on  top  of  that  limestone  is  a  fine, 
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productive  soil,  and  we  are  proud  of  the  agricultural  interests  of 
this  county.  One  day  as  I  was  riding  through  the  county  on  a  train 
and  we  had  passed  into  the  section  where  myself  and  Mr.  Seeds 
resides,  a  lady  said  to  a  gentleman  sitting  by  her:  'My!  I  believe  half 
the  people  of  this  county  commit  suicide."  And  the  gentleman  said: 
"Why?"  She  said:  "Look  at  those  hills  and  blulfs;  there  is  nothing 
to  live  on."  Up  on  those  hills  there  is  as  fine  land  as  there  is  any- 
where in  Pennsylvania,  and  I  have  yet  to  know  of  any  one  committing 
suicide  there. 

This  county  has  been  devoted  to  agriculture  for  one  hundred 
and  thirty-five  to  one  hundred  and  forty  years.  Our  forefathers 
came  here  from  the  eastern  sections  and  settled,  and  have  been 
following  the  pursuits  of  agriculture  for  that  length  of  time.  The 
farm  that  I  have  the  pleasure  of  owning  and  living  on  has  been  cul- 
tivated for  one  hundred  and  thirty  years  and  others  in  this  section 
have  been  for  nearly  the  same  time.  We  have,  besides  the  agricul- 
tural, other  interests.  We  have  a  county  that  has  produced  a 
number  of  great  men.  We  have  contributed  to  the  welfare  and  the 
building  up  of  this  Commonwealth.  We  have  had  the  honor  of  hav- 
ing a  Governor,  Potter;  a  Secretary  of  Internal  Affairs,  J.  Simpson 
Africa;  an  Auditor  General,  General  Gregg;  two  United  States  Sen- 
ators, John  Scott  and  William  A.  Wallace,  two  of  the  levelest 
headed  men  of  this  Commonwealth  and  a  number  of  Congressmen. 
Among  others,  I  might  mention  K.  Milton  Spear,  whom  I  consider 
one  of  the  brightest  men  Pennsylvania  has  produced,  H.  J.  Fisher 
and  a  host  of  others. 

We  have  a  number  of  interests  here  that  I  would  like  you  to  visit; 
among  which  are  the  J.  C.  Blair  Manufacturing  Company,  the  Key- 
stone Manufacturing  Company  and  many  others.  We  have  sit- 
uated in  this  county  the  Silica  Brick  Works  at  Mt.  Union;  the  coal 
operations  at  East  Broad  Top,  and  other  industries.  We  have 
also  located  at  the  end  of  town  a  State  Normal  School,  known 
as  the  Juniata  College,  of  which  our  friend,  Prof.  M.  G.  Brumbaugh, 
is  President;  and  on  the  outskirts  of  the  town  is  located  the  Huu- 
tingdon  Reformatory,  one  of  the  finest  institutions  of  its  kind  in  the 
State.  All  of  these  extend  to  your  a  cordial  welcome.  I  know  that 
your  coming  amongst  us  will  do  our  agricultural  interests  good  and 
I  hope  your  stay  will  be  a  pleasant  one. 

We  are  now  ready  to  proceed  with  the  programme  of  the  evening. 

Hon.  A.  L.  MARTIN:  Before  starting  upon  the. programme  proper, 
it  might  be  well  that  we  have  a  committee  elected  or  appointed  to 
take  charge  of  what  is  known  as  the  "question  box,"  to  collect  ques- 
tions that  may  come  into  the  mind  of  any  auditor  during  the  reading 
or  discussion  of  papers  on  this  programme,  and  also  a  committee  on 
resolutions. 


19 


The  CHAIRMAN:  What  is  your  pleasure  in  regard  to  a  Question 
Box? 

DE.  M.  E.  CONARD:  Mr.  Chairman,  I  move  that  a  Committee  on 
Queries  be  selected  to  be  composed  of  as  follows:  S.  S.  Blyholder, 
Chairman;  A.  B.  Lehman,  J.  K.  Bird  and  W.  H.  H.  Riddle. 

The  motion  was  agreed  to  and  the  Chairman  announced  as  a  - 
Committee  on  Queries  the  gentlemen  named. 

MR.  ROBERT  SEEDS:  Mr.  Chairman,  I  move  that  a  Committee 
on  Resolutions  be  selected  to  be  composed  of  as  follows:  J.  M.  Hantz, 
Chairman;  H.  W.  Northup,  A.  J.  Kahler,  Jason  Sexton  and  George 
E.Hull. 

The  motion  was  agreed  to  and  the  Chairman  announced  as  a  Com- 
mitte  on  Resolutions  the  gentlemen  named. 

HON.  N.  B.  CRITCHFIELD,  Secretary  of  Agriculture:  Mr.  Chair- 
man, I  do  not  know  whether  Mr.  Martin  has  in  his  mind  any  time 
when  this  Committee  will  be  called  upon  to  make  its  report.  Pos- 
sibly the  beginning  of  the  morning  session  would  be  as  good  a  time 
as  any. 

MR.  MARTIN:  Mr.  Chairman,  we  believe  in  an  audience  of  this 
character  having  this  matter  largely  in  its  own  hands.  Proba- 
bly at  the  morning  session  would  be  a  very  suitable  time  to  present 
these  questions.  HoweA^er,  circumstances  ought  to  direct  that 
matter. 

I  just  want  to  supplement  the  remark  made  by  the  Secretary;  that 
if  at  any  time  during  the  reading  of  a  paper  or  in  the  discussion  after 
it  is  finished,  any  lady  or  gentleman  should  feel  disposed  to  ask  a 
question  relative  to  that  paper  or  discussion,  should  feel  free  to 
rise  in  your  place  and  ask  the  question.  We  believe  in  free  speech 
at  these  meetings.  Otherwise,  write  the  question  and  have  it  sent 
in  through  the  Query  Committee.  We  suggest  that  the  Query  Com- 
mitte  take  these  blank  papers  and  at  once  distribute  them  through 
the  audience  so  that  they  may  have  paper  to  write  upon. 

The  CHAIRMAN:  The  next  on  the  programme  is  an  "Introduc- 
tory Address,"  by  Hon.  N.  B.  Critchfield,  Secretary  of  Agriculture. 

I  now  have  the  honor  and  pleasure  of  introducing  to  you  the 
Secretary  of  Agriculture,  Hon.  N.  B.  Critchfield. 

ADDRESS  OF  HON.  N.  B.  CRITCHFIELD. 

Mr.  Chairman  and  Gentlemen  of  the  Convention:  I  am  sorry  that 
our  good  Brother  Martin  has  seen  fit  to  dignify  what  I  may  have  to 
say  on  this  occasion  by  calling  it  an  address,  as  he  said  when  he 
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was  preparing  the  programme  that  he  would  like  to  have  me  say 
something  at  the  opening  of  the  session,  and  I  said  "All  right." 

I  am  glad,  moreover,  that  the  Chairman  for  the  evening  has  had 
as  much  to  say  as  he  had  at  the  beginning  because  I  do  not  feel  like 
talking  so  soon  after  supper.  You  know  how  hard  it  is  to  talk 
when  you  are  too  full  for  utterance.  I  can  hardly  conceive  that 
under  the  circumstances  I  would  feel  very  much  like  talking. 

The  Chairman  spoke  in  glowing  terms  of  the  agricultural  and 
industrial  features  of  Huntingdon  county,  casually  mentioning 
Chester,  Delaware  and  Lancaster  counties  and  the  northwestern 
part  of  the  State  as  possible  exceptions  to  as  high  a  standard,  but 
he  did  not  say  a  word  about  the  west,  as  though  we  were  not  in  it 
at  all.    I  guess  he  was  never  out  in  our  section  of  the  country. 

I  hardly  feel  that  it  would  be  just  either,  for  me  to  take  up  very 
much  of  your  time.  I  see  you  have  a  very  full  programme  for  this 
evening  and,  therefore,  I  shall  take  but  little  time.  I  am  glad,  how- 
ever, to  have  this  opportunity  of  looking  you  in  the  face,  of  renewing 
my  acquaintance  with  those  of  you  with  whom  I  used  to  travel  up 
and  down  this  Commonwealth,  engaged  in  Institute  work,  and  to 
make  the  acquaintance  of  others  whom  I  have  never  met  before.  1 
am  glad  to  be  here  and  I  am  glad  to  be  reckoned  as  a  member  of 
this  meeting  and  still,  in  some  measure,  a  participant  in  the  Institute 
work.  I  do  not  know  that  we  have  any  more  important  work  than 
this  Institute  work,  and  I  think  the  idea  that  was  suggested  or  acted 
upon  first  of  all  by  the  first  Director  of  Institutes,  and  that  has  been 
followed  out  by  Brother  Martin,  is  certainly  a  good  one,  of  having 
this  "Round-up  Meeting."  It  is  a  good  thing  for  the  men  engaged 
in  this  work  to  come  together  at  a  time  like  this  and  to  compare 
notes,  to  talk  over  the  quarrels  in  which  they  have  been  engaged  and 
their  failures  likewise,  if  any.  I  have  no  doubt  but  that  you  will  be 
able  to  carry  into  your  work  the  succeeding  year  some  of  the  enthu- 
siasm gathered  here.  You  will  be  better  prepared  in  consequence  of 
having  this  meeting.  I  take  it  that  anything  in  work  that  has  for 
its  end,  or  in  view,  the  improvement  of  our  agriculture  and  the  bet- 
terment of  the  condition  of  those  who  have  got  this  as  their  chosen 
calling,  is  an  important  work,  and  I  do  not  think  that  there  is, 
as  I  have  said,  any  more  fruitful  source  of  accomplishing  these 
things,  helping  the  farmer,  improving  agriculture  and  bettering  the 
condition  of  the  agriculturists  of  the  State  than  the  Farmers'  Insti- 
tute work.  I  was  pleased,  at  the  supper  table  this  evening,  to  hear 
some  gentlemen  telling  of  what  had  been  achieved  in  their  com- 
munity, in  the  counties  from  which  they  came.  Everywhere  over  this 
Commonwealth  we  can  see  the  improvement  since  the  Farmers'  Insti- 
tute work  was  begun  in  the  State  of  Pennsylvania.  We  have  better 
agriculture,  better  homes.    Our  farm  people  are  paying  more  atten- 
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tion,  as  evidenced  in  the  discussions  that  took  place  at  the  supper 
table  this  evening,  in  the  education  of  their  sons  and  daughters, 
and  very  much  of  this  has  been  brought  about  through  the  agency 
and  the  instrumentality  and  the  labors  of  these  men  who  are  en- 
gaged in  this  work. 

And  now,  I  am  glad  to  be  here,  as  I  said  at  the  outset,  and  bid  you 
God  speed.  I  am  not  likely  to  be  able  to  remain  with  you  until  the 
end  of  the  session,  but  I  want  to  say,  while  I  have  the  floor,  that  I 
will  be  glad  to  have  you  come  to  see  us  at  Harrisburg  whenever 
you  can.  The  Department  of  Agriculture  will  be  doing  business 
with  open  doors  and  with  the  latch  string  on  the  outside.  We  want 
your  counsel  and  help.  The  Department  of  Agriculture  is  a  great, 
big  Department,  and  there  is  very  much  to  do,  as  Brother  Hamilton 
said  to  me  as  he  was  about  turning  the  keys  over  to  me,  and  I  have 
found  it  so.  It  is  a  place  with  much  work  to  do,  and  I  cannot  hope 
to  succeed  in  this  work,  in  the  administration  of  the  affairs  of  the 
Department,  as  well  as  I  would  wish  to  succeed,  and  as  well  as  you 
wish  it  to  succeed,  without  your  help;  and  so,  my  ears  will  always 
be  open  to  take  any  counsel  or  advice  you  will  give.  I  shall  be  glad 
to  have  your  assistance. 

I  do  not  know  that  it  is  necessary  that  I  should  detain  you  any 
longer.  As  I  said,  you  have  a  large  programme  for  this  evening, 
and  if  you  get  through  with  it  I  am  sure  we  will  all  feel  that  it  is 
time  to  adjourn.    I  thank  you  for  your  attention. 

The  CHAIRMAN:  The  next  business  in  order  is  the  reading  of 
the  minutes  of  the  last  annual  meeting. 

A.  L.  MAETIN,  Director  of  Institutes  read  the  minutes  of  the 
-last  annual  meeting  of  the  Farmers'  Institute  Managers  and  Lec- 
turers, held  at  Gettysburg,  Pa.,  May  38  and  29,  1902. 

There  being  no  corrections  the  minutes  were  approved. 

The  CHAIRMAN:  The  Secretary  will  now  call  the  roll  of  County 
Institute  Managers. 

The  Director  of  Institutes,  called  the  roll  of  County  Chairmen, 
season  of  1902-1903,  with  the  following  result: 

Place. 

Arendtsville.      .  " 
Clinton. 
Leechburg-. 
Bedford.  . 
Kipple. 
Ivyland. 
Butler. 
Nlcktown. 
Howard. 


County. 

Adams  

Allegheny,   

Armstrong  

Bedford,   . 

Blair  

Bucks  

Butler  

Cambria  

Centre,   


Name. 

.A.  I.  Weidner  

.J.  S.  Burns,   

.S.  S.  BIyholder  

.  W.  Clay  Lutz  

.  H.  L.  Harvey,   

.Watson  T.  Davis,  .. 
.W.  H.  H.  Riddle,  ... 
.H.  J.  Krumenacker, 
.John  A.  Woodward, 
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County.  Name.  Place. 

Chester,   Dr.  M.  E.  Conard  Westgrove.  ;  \ 

Clarion  S.  X.  McClellan  Knox. 

Clearfield,   J.W.Nelson  Shawville. 

Clinton  Joel  A.  Herr  Cedar  Springs.     ■  ■ 

Dauphin  S.  F.  Barber  Harrisburg. 

Elk  John  B.  Werner  St.  Marys. 

Erie,   Archie  Billings  Edinboro.  . 

Fayette  J.  M.  Hantz  Merrittstown. 

Franklin  C.  B.  Hege  Marion. 

Fulton  R.  M.  Kendall,   McConnellsburg. 

Huntingdon  G.  G.  Hutchison  Warriors'  Mark. 

Juniata,   Matthew  Rodgers,   Mexico.  .. 

Lackawanna  H.  W.  Northup,   Glenburn. 

Lancaster  W.  H.  Brosius  Drumore. 

Lawrence  Samuel  McCreary  Neshannock  Falls. 

Lehigh  D.  S.  Fenstemaker  Hosensack. 

Luzerne  J.  B.  Hildebrant  Lehman. 

Lycoming  A.  .T.  Kahler,   Hughesville. 

Mercer  S.  A.  Williams,   Volant,  4  R.  D. 

Mifflin,   D.  B.  Notestine  Lewistown. 

Montgomery  Jason  Sexton  North  Wales. 

Northampton  Wm.  F.  Beck  Nazareth. 

Northumberland  J.  A.  Eschbach  Milton. 

Perry  A.  T.  Holman  Nekoda. 

Potter  Horace  H.  Hall,   Ellisburg. 

Schuylkill  W.  H.  Stout,   Pinegrove. 

Snyder  F.  J.  Schoch  Selinsgrove. 

Somerset,   Jacob  S.  Miller  Friedens. 

Sullivan  J.  K.  Bird  Millview. 

Susquehanna  C.  W.  Brodhead  Montrose. 

Union  J.  N.  Glover  Vicksburg. 

Venango  W.A.Crawford,   Cooperstown. 

Warren  R.J.Weld  Sugar  grove. 

Westmoreland  M.  N.  Clark,   Claridge. 

Wyoming  D.  A.  Knuppenburg  Lake  Carey. 

The  roll  of  State  Lecturers  was  tlien  called  by  Secretary  Martin 
and  absentees  noted.    The  following  were  present: 

Dr.  H.  P.  Armsby,  State  College.  Prof.    Wells    W.  Cooke,  Washington, 

S   F.  Barber,  Harrisburg.  D.  C. 

Dr.  Harvey  B.  Bashore,  West  Fairview.  John  W.  Cox,  New  Wilmington. 

R  L  Beardslee,  Warrenham.  Z.  T.  Cure,  Jermyn. 

M.  S.  Bond,  Danville.  John  G.  Foight,  Export. 

C  W.  Brodhead,  Montrose.  Dr.  William  Frear,  State  College. 

A.  L.  Brubaker,  Hogestown.  Prof.  J.  M.  Hantz,  Merrittstown. 

J   S.  Burns,  Clinton.  Joel  A.  Herr,  Cedar  Springs. 

Prof  G.  C.  Butz,  State  College.  Hon.  E.  S.  Hoover.  Lancaster. 

George  Campbell,  Green's  Landing.       George  E.  Hull,  OrangeviUe,  O. 

J  T  Campbell,  Hartstown.  G.  G.  Hutchison,  Warriors'  Mark. 

M.  N.  Clark,  Claridge.  W.  A.  Hutchison,  Jeannette. 

Dr   M   E.  Conard,  Westgrove.  Hon.  A.  J.  Kahler,  Hughesville. 
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J.  H.  Ledy,  Marion. 

Amos  B.  Lehman,  Fayetteville. 

L.  W.  Lighty,  East  Berlin. 

John  T.  McDonald,  Delhi,  N.  Y. 

M.  S.  McDowell,  State  College. 

Prof.  Franklin  Menges,  York. 

C.  D.  Northrop,  Elkland. 

Henry  W.  Northup,  Glenburn. 

T.  E.  Orr,  Beaver. 

James  Y.  Patton,  New  Castle. 

J.  H.  Peachy,  Belleville. 

Hon.  Thomas  J.  Philips,  Atglen. 


Oliver  D.  Schoek,  Hamburg. 

R.  S.  Seeds,  Birmingham. 

Hon.  Jason  Sexton,  North  Wales. 

W.  H.  Stout,  Pinegrove. 

Prof.  H.  A.  Surface,  State  College. 

Dr.  I.  A.  Thayer,  New  Castle. 

F.  J.  Wagner,  Harrison  City. 

Samuel  W.  H.  Waltz,  Williamsport. 

Prof.  Geo.  C.  Watson,  State  College. 

Prof.  R.  L.  Watts,  Scalp  Level. 

R.  J.  Weld,  Sugargrove. 

Col.  John  A.  Woodward,  Howard. 


W.  H.  H.  Riddle,  Butler. 

The  CHAIRMAN:  The  next  business  on  the  programme  is  "A 
Word  of  Greeting,"  by  Hon.  A.  L.  Martin,  Director  of  Institutes. 

Gentlemen,  it  is  with  great  pleasure  that  I  introduce  to  you  this 
evening  Hon.  A.  L.  Martin,  Deputy  Secretary  of  Agriculture  and 
Director  of  Institutes,  who  has  taken  such  an  active  interest  in  our 
Institute  work. 


Mr.  Chairman  and  Friends:  I  would  be  false  to  my  feelings 
should  I  fail  in  a  few  words  to  express  some  of  the  motives  which 
has  prompted  me  to  address  you  for  a  moment  or  two  this  evening. 
X  have  a  very  vivid  recollection  of  the  first  Annual  "Round-up  Meet- 
ing" of  the  Farmers'  Institute  workers,  which  was  held  at  Blooms- 
burg.  A  pretty  green  looking  farmer  from  Western  Pennsylvania 
was  there  and  he  formed  the  acquaintance  of  a  large  number  of 
men  who  then,  as  well  as  now,  had  local  charge  of  Farmers'  Insti- 
tutes in  Pennsylvania.  I  remember  that  meeting  more  especially 
because  of  the  events  which  have  followed  it;  realizing  as  I  then  did 
and  I  now  do,  to  some  degree,  the  importance  of  the  work  in  hand; 
and  realizing  the  warm  grip  of  the  hand  which  you  men  gave  me 
there  and  the  few  words  which  passed  between  us  that  day. 

This  day  we  have  the  Fifth  Annual  Meeting  of  the  Institute  Mana- 
gers and  Lecturers,  and  as  we  look  back  over  the  four  years  past, 
it  is  certainly  with  some  degree  of  satisfaction  that  we  can  meet 
face  to  face  to  discuss  the  great  problems  with  which  we  have  to 
do.  We  may  look  back  and  learn  from  the  lessons  of  the  past  some 
things  by  which  we  may  improve  in  the  future.  But  whatever  this 
may  be,  my  friends,  I  assure  you  that  had  it  not  been  for  the  wise, 
considerate  and  manly  counsel  which  you  men  gave  me  from  time 
to  time  regarding  the  work,  not  only  in  your  own  county,  but 
throughout  the  State,  many  more  mistakes  would  have  been  made. 

In  the  outset  of  my  remarks  I  want  to  say  this  to  you  as  County 
Chairmen  of  Institutes:    The  success  and  the  advancement,  if  our 
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lives  are  spared  for  four  years,  that  will  attend  these  Farmers' 
Institutes  in  Pennsylvania  largely  depends  upon  the  ways  and  means 
that  are  devised  by  the  County  Chairman  of  Institutes  in  the  differ- 
ent counties.  I  say  that  to  you  after  four  year's  experience  along 
that  line  with  all  the  manliness  that  I  am  able  to  bring  to  bear,  I 
want  you  at  all  times  to  give  to  me  your  best  and  candid  advice; 
whether  it  might  make  me  feel  good  or  ill,  I  want  to  know  it.  By 
the  uniting  together  of  the  best  thought  and  the  best  practice  in  the 
different  counties  and  bringing  it  together  at  a  meeting  of  this  kind- 
comparing  notes  in  all  the  greatness  and  vastness  of  this  work,  we 
can  expect  to  succeed  to  the  greatest  extent.  This  is  not  my  work. 
1  am  simply  the  agency  for  the  time  being  to  join  with  you  in  the 
different  counties  in  carrying  on  this  great  work  which  belongs  to 
the  Commonwealth  of  Pennsylvania. 

Now,  my  friends,  a  good  Providence  has  very  kindly  dealt  with 
the  farmers  of  Pennsylvania  and  to  this  organization  during  the 
past  four  years,  when  we  come  to  remember  that  out  of  this  body  of 
men,  in  the  sixty-seven  counties  of  the  State,  as  County  Mana- 
gers, so  far  as  I  can  recall  at  this  time,  there  has  just  occurred  five 
deaths.    Shall  I  recount  them?    Hon.  Gerard  F.  Brown,  of  York, 
who  met  with  us  at  Bloomsburg.  You  remember  him.  You  remember 
the  kindly  counsel  which  he  always  gave  us  and  the  manly  man  that 
he  was.    And  then,  after  him,  the  Hon.  George  E.  Hepburn,  of  Dela- 
ware county.    He,  too,  was  very  suddenly  taken  away.    It  was  my 
pleasure  to  serve  with  him  two  sessions  in  the  House  of  Representa- 
tives, had  a  very  intimate  acquaintance  with  him,  and  I  bear  testi- 
mony to  his  sterling  worth.    And  then,  Mr.  C.  F.  Barrett,  of  Mc- 
Kean  county,  within  the  last  year.    My  acquaintance  with  him  was 
not  so  intimate,  but  through  years  of  correspondence  I  had  learned 
his  value  as  an  Institute  Manager.    Another  one  was  Mr.  D.  H.  Per- 
shing, of  Fayette  county.    Many  of  you  remember  him  and  the 
great  interest  he  manifested  in  agricultural  matters.    He  was  one 
of  our  leading  Grange  and  Farmers'  Institute  lecturers.    He  was  a 
man  who  kept  himself  well  informed  and,  having  always  lived  a 
righteous  life,  filled  many  positions  of  trust  among  his  neighbors. 
And  then  the  other  loss  I  shall  name,  so  far  as  I  can  recall,  is  that 
of  J.  L.  Schreiber,  of  Lehigh  county,  now  succeeded  by  the  gentleman 
on  my  right.    You  remember  this  manly  man  and  his  plain  counsel 
and  advice.    He  often  came  to  my  office  and  gave  me  counsel,  when 
others  knew  not  of  it,  of  the  kind  that  was  intended  to  cement  the 
friendship  of  man  to  man  and  broaden  my  love  for  that  true  man- 
hood which  ennobles.    These  five  have  been  called  to  join  the  Great 
Majority  beyond.    Their  work  is  finished  here,  but  the  fruits  of 
that  work,  I  believe,  will  continue  many  years.    Now,  my  friends, 
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I  simply  recall  this  thouglit,  bringing  to  our  minds  that  Providence 
has  been  good  and  kind  to  us. 

During  these  four  years  we  have  noticed,  and  you  have  noticed, 
marked  advancement  in  the  manner  and  the  mode  of  carrying  on 
farm  operations  in  Pennsylvania,  in  the  line  of  animal  industry,  in 
the  management  of  the  dairy,  in  horticultural  lines,  in  the  prepara- 
tion of  the  soil  and  the  seed  bed  and  in  the  growing  of  the  legumin- 
ous plants  intended  to  draw  down  fertility  from  the  air  and  plant 
it  in  the  soil  we  cultivate;  in  all  these  questions,  my  friends,  what 
a  marked  improvement  is  stamped  in  every  line;  and  we  are  egotisti 
cal  enough  to  believe  that  a  large  portion  of  that  at  least  was 
stimulated  and  brought  about  by  the  persistent  teaching  of  those 
engaged  in  Farmers'  Institute  work. 

I  want  to  say  just  a  word  to  the  Lecturers.  Most  of  my  remarks 
have  been  to  the  County  Managers  of  Institutes.  I  want  to  say  to 
you,  my  friends.  Lecturers  at  Farmers  Institutes,  that  we  have  come 
to  a  time  in  the  history  of  this  work  in  Pennsylvania  in  which  a  man 
to  succeed  and  do  his  best  must  be  no  novice.  He  must  be  a  man 
or  woman  equipped  for  this  work,  capable  of  imparting  the  knowl- 
edge and  the  practice  which  he  possesses  to  the  audience  which  he  is 
to  address.  It  is  no  child's  play.  We  have  come  to  a  time  in  the 
history  of  agriculture  in  Pennsylvania,  my  friends,  in  which  the  man 
who  undertakes  to  address  an  audience  must  know  whereof  he 
speaks  and  be  of  a  teachable  spirit  on  all  occasions.  The  reason  for 
this  is  largely  due  to  the  fact  that  the  farmers  of  Pennsylvania  are 
to-day  an  educated  people.  They  read  and  think,  and  year  by  year 
they  bring  to  bear  upon  their  farm  operations  a  better  cultivated 
brain  and  more  accurate  knowledge  of  the  principles  which  underlie 
the  line  of  farming  in  which  they  are  engaged,  and  the  Farmers'  Insti- 
tute Lecturer  who  succeeds  now  in  Pennsylvania  must  be,  not  only 
abreast  of  the  times,  but  he  must  be  a  little  in  advance.  He  must 
know  of  the  things  whereof  he  speaks;  know  all  these  things  and 
know  nature.  Why,  my  friends,  there  are  only  two  ways  a  success- 
ful teacher  at  the  Farmers'  Institute  may  know.  He  may  have 
studied  agriculture,  chemistry  or  botany  and  all  lines  of  scientific 
knowledge;  and  that  is  right.  He  cannot  teach  them  properly  un- 
less he  has  spent  time  in  the  study  of  them.  But  that  is  not  all. 
After  they  have  been  studied  theoretically  and  learned  and  pounded 
into  these  brains  and  minds  of  ours,  there  is  something  else.  After 
this  is  completely  studied  mentally,  when  the  man  has  worked  it 
out  somewhere  in  the  soil,  or  the  shrub,  or  the  tree,  or  the  plant,  or 
the  roots  of  them,he  is  the  better  equipped  to  impart  that  knowledge 
to  his  neighbor.  That  is  what  I  mean  by  this,  my  fellow  lecturers. 
We  come  to  that  time  in  which,  in  my  judgment,  the  very  best  quali- 
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tications  must  be  demanded  and  notliing  short  of  that  accepted.  So 
it  is  for  you  to  decide  at  these  meetings. 

The  Legislature  of  the  State  has  dealt  with  us,  also,  very  kindly. 
It  has  increased  our  fund— not  to  a  great  extent— after  the  first 
two  years.  Then  we  had  an  increase  of  |5,000  added,  and  during 
the  past  year  the  Legislature  gave  us  an  increase  of  $5,000  ad- 
ditional, so  that  our  institutes  are  equipped  with  |35,000  for  two 
years  or  |17,500  per  annum.  Now  we  come  to  the  problem.  Shall 
we  have  more  institutes  or  shall  we  equip  them  and  make  them 
better?  That  is  a  question  for  you  to  decide.  We  want  your 
opinion  about  that.  My  judgment  is  that  we  ought  to  make  them 
more  effective  if  we  could. 

Now,  my  friends,  I  shall  not  inflict  any  longer  talk  upon  you.  It 
is  a  pleasure  to  meet  you.  It  has  always  been  and  I  hope  it  will  con- 
tinue so,  and  I  can  only  say  to  you  what  I  said  four  years  ago:  "I  am 
here  to  join  with  you  in  the  various  counties  for  the  uplifting  of  the 
farmers  and  the  Farmers'  Institutes." 

COL,  JOHN  A.  WOODWARD:  Mr.  Chairman,  it  is  customary 
in  our  field  work  in  Farmers'  Institutes  to  have  the  serious  and 
regular  work  of  the  institutes  interspersed  with  entertainment  of 
some  kind  in  order  that  we  may  keep  the  interests  alive,  and  for 
that  purpose  we  frequently  introduce  music.  It  may  not  be  known 
that  among  our  County  Institute  Managers  we  have  a  musical  genius 
who  happens  to  be  present  to-night,  and  I  propose  that  we  now 
listen  to  a  song  by  Mr.  Horace  H.  Hall,  the  Institute  Manager  of  Pot- 
ter County,  before  we  proceed  to  the  work  of  the  evening. 

Mr.  Hail  came  forward  and  entertained  the  audience  with  a  song 
entitled  "Two  Kinds  of  People." 

The  CHAIRMAN:  There  is  a  sentiment  in  that  song  that  some  peo- 
ple who  lecture  in  Farmers'  Institutes  could  get  a  good  lesson  from. 

We  now  come  to  the  prepared  papers.  The  first  number  on  the' 
programme  is  "Clover  as  Food  and  Fertilizer,"  by  Dr.  I.  A.  Thayer, 
of  New  Castle,  Pa. 

DR.  I.  A.  THAYER  presented  his  paper  as  follows:      .  ;  ,:. 
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CLOVER  AS  FOOD  AND  FERTILIZER. 


By  Da.  I.  A.  Thatek,  New  Castle,  Pa. 


We  will  estimate  the  value  of  the  clovers  as  food  according  to 
our  purpose  iu  feeding.  If  we  feed  primarily  for  milk,  muscle,  wool 
or  eggs  we  will  place  one  estimate;  if  for  fat,  heat  and  energy,  our 
estimate  will  be  different,  since  in  the  first  we  seek  a  narrow  ration, 
or  a  nutritive  ratio  of  about  one  to  six;  in  the  second,  a  wider  one, 
or  a  ratio  of  one  to  ten  or  twelve. 

The  place  occupied  by  the  clovers  as  food  may  be  quickly  seen  in 
the  following  statement: 

.  FEEDING  STUFFS. 
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Here  it  is  seen  that  as  a  muscle  or  milk  maker  Red  clover  has 
more  than  two  and  a  half  times  the  value  of  timothy  hay,  and  more 
than  three  times  the  value  of  corn  stover;  while  for  these  purposes 
alfalfa  is  worth  nearly  as  much  per  ton  as  wheat  bran.  Red  clover 
would  itself  constitute  a  well  balanced  ration  for  muscle  or  milk 
making,  but  for  the  bulk  necessary  to  consume.  Alfalfa  would  con- 
stitute too  narrow  a  ration  and  should  be  fed  with  corn  stover, 
silage  or  corn  meal. 

While  the  clovers  as  protein  food  are  seen  to  be  far  richer  than 
timothy  hay,  why  do  they  not  command  a  higher  price  in  market? 
Eorsemen  object  to  clover  hay  because  it  usually  contains  more 
dust  and  hard,  indigestible  fibre.    And  this  is  the  fact  in  the  case  of 
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the  common  red  clover  usually  offered  on  the  market,  because  im- 
properly made.  When  grown  with  timothy,  ripening  as  it  does  two 
weeks  earlier  than  does  the  latter,  it  is  too  ripe  when  harvested. 
When  timothy  is  at  its  best,  the  clover  blossom  has  browned  and 
its  stem  become  woody  and  largely  indigestible.  Red  clover  should 
be  cut  before  many  heads  are  brown,  though  not  all  are  yet  in  bloom. 
If  clover  and  timothy  are  to  be  grown  together,  the  variety  should 
be  the  Mammoth;  but  the  manner  of  curing  clover  hay  has  much 
to  do  in  producing  the  objectionable  features  complained  of.  It 
should  never  be  sun-dried,  but  cured  in  a  mow  practically  air-tight, 
or  what  is  more  practicable,  in  a  shock.  Thus  cured,  the  leaves 
containing  the  larger  per  cent,  of  the  plant  protein,  retain  their 
bright  green  color,  and  the  blossoms,  their  red.  Dark  brown  clover 
hay,  sun-dried,  is  unfit  for  horse  feed  and  has  lost  half  its  value  for 
the  dairy  cow. 

At  the  present  prices  of  concentrated  protein  foods,  the  Pennsyl- 
vania farmer  must  seek  to  produce  his  own  protein,  or  abandon  his 
hopes  of  large  profits  from  his  dairy.  In  the  clovers  we  have  the 
most  available  source  of  protein.  With  clover  and  shredded  corn 
stover  or  silage  for  roughage,  and  corn  meal  and  wheat  bran  as  con- 
centrates, we  readily  compound  a  balanced  ration  for  the  herd  or 
team;  a  ration  the  most  healthful  that  can  be  produced,  and  the 
greater  part  of  which  is  produced  on  the  farm.  Or  with  alfalfa, 
corn  silage  and  corn  meal  with  a  much  smaller  proportion  of  wheat 
bran,  an  equally  valuable  ration  may  be  compounded  at  a  trifling 
cash  outlay. 

But  so  much  attention  is  now  being  given  to  rations  of  the  dairy 
cow  especially,  that  I  shall  not  enter  the  subject  farther,  my  only 
purpose  having  been  to  point  out  the  important  place  occupied  by 
the  clovers  in  a  well  balanced  and  healthful  ration. 

It  will  be  noted  that  I  couple  "well-balanced"  with  "healthful," 
as  modifying  rations,  for  healthfulness  must  go  before  the  standard 
ratio.  From  one  point  of  view  the  cow  is  a  machine  for  the  manu- 
facture of  the  raw  material  into  the  finished  product— milk ;  but 
she  is  far  more  than  a  machine;  she  is  a  living,  sentiment  being  whose 
nerves  go  before  her  lacteal  glands,  and  whose  health  and  comfort 
condition  her  profitable  performances.  In  the  selection  of  her 
food,  therefore,  not  only  the  chemist  but  the  physiologist  must  be 
consulted.  Clover  has  been  proven  to  possess  not  only  a  high  per 
cent,  of  digestible  protein,  but  other  properties  that  are  greatly 
relished  by  the  flocks,  herds  and  teams,  and  that  contribute  to  the 
health  of  the  animal.  Physicians  prescribe  a  clover  hay  infusion  for 
the  nervous  spasm  peculiar  to  whooping  cough.  They  also  classify 
it  under  that  vague  name  "alterative,"  and  administer  it  successfully 
in  scrofulous  affections  of  the  glands  and  skin. 
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Dismissing  the  food  feature,  we  must  now  give  attention  to  a  far 
more  dilficult  and  important  phase  of  the  subject;  I  mean  the  resto- 
ration and  maintenance  of  soil  fertility  with  the  use  of  clovers. 

It  is  beyond  question  that  the  supreme  need  in  the  soils  of  our 
State,  as  well  as  in  all  the  older  States  in  the  East,  is  humus  rich 
in  the  forms  of  nitrogen.  The  present  superiority  of  our  western 
empires  arises  chiefly  from  the  vast  stores  of  humus  with  which 
the  prairies  are  covered.  When  this  accumulation  of  decayed  vege- 
table matter  is  passed,  their  soil  is  found  inferior  to  our  own.  It 
has  not  the  mineral  element  of  fertility  that  ours  possesses.  Our 
soil  contains  large  quantities  of  these  mineral  elements,  unavailable 
for  the  most  part,  but  present  and  needing  only  such  agents  as  will 
disintegrate  them  to  become  available  to  our  growing  crops.  Such 
agents  are  supplied  by  decaying  vegetable  matter  in  the  soil.  The 
acids  set  free  in  such  decomposition  attack  the  insoluble  mineral 
compounds  and  reduce  them  to  soluble  forms.  This  action,  with 
the  improved  mechanical  condition  of  the  soil  which  it  produces,  is 
common  to  all  decaying  vegetation.  The  clovers  render  this  ser- 
vice and  go  much  farther;  they  gather  large  quantities  of  nitrogen 
from  the  air  and  add  it  to  the  soil  as  a  net  gain  above  the  benefits 
derived  from  the  decay  of  the  non-leguminous  plants. 

Some  years  ago  the  Cornell  Experiment  Station  conducted  the 
following  experiment:  There  were  sown  three  plots,  side  by  side, 
one  to  Crimson  clover,  one  to  Red  clover  and  one  to  Mammoth 
clover.  In  three  months  and  four  days  a  chemical  examination 
was  made,  which  showed  that  the  Crimson  clover  roots  and  tops  had 
gathered  at  the  rate  of  155  pounds  of  nitrogen  per  acre;  the  Mam- 
moth, 145  pounds  and  the  Red,  103  pounds.  The  amount  of  nitrogen 
contained  in  the  acre  of  Crimson  clover,  after  it  had  been  growing 
but  three  months  and  four  days  was  equal  to  that  contained  in  13 
tons  of  average  stable  manure. 

Several  years  ago  I  began  the  production  of  Crimson  clover  as  a 
fertilizer  by  seeding  one  acre  of  early  potato  ground,  on  the  15th 
of  August.  There  was  a  fine  stand  and  a  rank  growth,  the  clover 
averaging  thirty  inches  in  height.  On  the  25th  of  the  following  May 
this  was  turned  under,  and  in  July  the  ground  was  set  to  late  cab- 
bage. On  the  next  April  this  land,  with  two  adjoining  acres  of  the 
same  kind  and  condition,  except  the  clover,  were  planted  to  early 
potatoes.  From  the  beginning  the  difference  between  the  two  soils 
was  marked.  The  clover  acre  remaining  spongy  and  moist  through- 
out the  dry  summer,  while  the  adjoining  ground  became  very  dry  and 
•  dusty.  On  digging  the  tubers,  the  difference  was  still  more  marked, 
for  from  the  clover  acre  were  picked  up  202  bushels  of  merchantable 
tubers,  the  first  week  in  July,  that  wholesaled  at  70  cents  per 
bushel,  while  from  the  two  adjoining  acres  were  secured  but  112^ 
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bushels  per  acre.  It  is  true  that  this  difference  was  not  wholly  due 
lo  the  additional  elements  of  fertility  derived  from  the  clover,  but 
in  a  large  measure  to  the  mechanical  condition  of  the  soil  resulting 
from  the  addition  of  this  large  amount  of  humus. 

Beyond  the  elements  of  fertility  that  the  clover  give  to  the  soil, 
and  their  value  as  humus,  they  aid  in  soil  improvement  by  perfor- 
ating the  sub-soil  with  their  long  roots,  thus  opening  it  to  the  action 
of  the  air  and  pumping  up  the  soluble  plant  food  that  had  leached 
beyond  plow  depth. 

The  importance  of  the  clovers  as  fertilizers  is  being  appreciated, 
but  many  are  discouraged  by  the  difficulty  of  securing  a  crop.  To 
this  we  must  now  give  attention. 

I  believe  that  when  we  understand  the  demands  of  the  clover 
plant  as  well  as  we  understand  the  demands  of  our  common  farm 
plants,  such  as  corn,  oats  and  potatoes,  we  will  be  able  to  raise  as 
good  a  crop  of  clover  as  we  do  that  of  the  others.  Our  poor  soil  illy 
worked  will  raise  nothing  well.  Certain  unforeseen  conditions  of 
weather  may  militate  against  any  crop,  but  no  more  against  clover 
than  against  others.  Any  other  crop  treated  as  unwisely  as  we 
often  treat  the  clover  plant  would  result  in  as  great  a  failure  as  we 
often  experience  with  this.  The  fact  is  that  clover  is  no 
baby,  it  is  one  of  our  hardiest  plants.  It  takes  hold  on  earth 
and  air  and  sun,  and  what  it  cannot  secure  from  one  it  draws  from 
the  other.  Frost  and  flood  and  drouth  do  not  affect  it  as  readily  as 
they  do  most  other  farm  plants.  It  asks  no  special  favors.  It  only 
asks  what  we  concede  to  other  plants;  an  open  field  and  a  fair 
fight.  And  this  reasonable  demand  is  precisely  what  we  have 
usually  ignored.  Who  would  think  of  growing  a  crop  of  corn  and 
of  oats,  or  of  rye  and  of  buckwheat,  or  of  potatoes  and  of  timothy 
on  the  same  ground  at  the  same  time?  And  yet  in  the  production  of 
clover  we  have  tried  to  raise  three  full  crops  on  the  same  ground  at 
the  same  time,  and  we  have  generally  failed.  We  give  the  use  of 
a  field  a  year  to  corn,  oats  or  wheat;  but  to  the  clover  crop,  worth 
more  hard  cash  than  either  of  the  others,  we  give  the  chance  to 
steal  an  existence  the  best  it  may  in  the  shadow  of  the  others.  We 
have  thought  it  should  have  a  "nurse  crop"  to  shade  it,  as  though 
the  sunlight  were  not  one  of  the  supreme  conditions  of  its  growth, 
A  nurse  that  consumes  the  moisture,  fertility  and  sun-light  needed 
by  the  young  plant  is  not  a  profitable  one.  Prof.  Thorne  of  the 
Ohio  Experiment  Station,  at  Wooster,  in  a  letter  to  me  in  which  he 
recited  the  observations  of  the  Station,  concluded  by  saying:  "It 
is  onv  firm  conviction  that  the  so-called  'nurse  crop'  is  the  robber 
crop."  True,  now  and  then  me  may  secure  a  stand  of  clover  in  the 
wheat  or  rye  crop,  but  it  is  usually  uneven,  strong  where  the  grain 
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is  weak,  and  weak  where  the  grain  is  strong;  but  a  good,  even  stand 
is  the  exception  and  not  the  rule. 

If  the  field  cannot  be  given  exclusively  to  the  clover,  and  a  fine 
seed-bed  prepared  and  sown  in  April,  a  wheat  or  rye  stubble  field 
may  be  prepared  by  burning  off  the  stubble,  if  necessary,  and  thor- 
oughly harrowing  it,  with  the  chances  that  not  only  a  better  stand 
will  be  obtained,  but  a  better  root  system  will  be  developed  than 
in  the  feeble  plants  that  have  struggled  among  the  grain  for  a 
foot-hold  and  then  been  suddenly  thrown  into  the  scorching  sun  and 
drouth  of  mid-summer  at  harvest  time. 

Crimson  clover,  that  queen  of  fertilizers,  being  an  annual,  may  b« 
sown  as  an  after-crop  and  turned  under  near  the  latter  part  of 
May,  when  in  full  bloom,  for  corn  or  potatoes.  It  will  have  acted  as 
a  cover-crop  of  great  importance,  and  will  furnish  a  vast  amount  of 
humus  and  nitrogen.  It  is  better  to  sow  it  after  early  potatoes  or 
on  stubble  ground  prepared  as  already  indicated.  It  may  be  sown 
in  corn  ahead  of  the  last  working,  never  later  than  the  first  of 
August,  if  the  corn  is  a  small  variety  and  rowed  wide  apart,  with 
the  rows  running  north  and  south,  so  that  the  sunlight  will  be  freely 
admitted.  Home-grown  seed  should  always  be  used,  not  less  than 
15  pounds  to  the  acre,  and  it  should  be  well  cultivated  in.  Unless 
well  covered,  the  dry,  hot  weather  usual  in  August  and  September 
will  probably  destroy  most  of  it.  Early  seeding  and  thorough  cov- 
ering is  necessary  also  to  secure  a  root  development  sufficient  to 
prevent  heaving  during  the  winter,  though  freezing  the  plant  does  no 
harm.  My  experience,  shows  that  under  like  conditions  Crimson 
clover  is  as  hardy  as  Bed  clover. 

Scores  of  unsuccessful  attempts  to  secure  a  clover  stand  have  been 
detailed  to  me  during  Institute  work,  and  I  have  usually  found  that 
in  such  cases  the  chief  causes  of  failure,  named  in  the  order  of  their 
importance,  were  the  following:  Lack  of  humus  and  frequently  the 
presence  of  acid;  the  ever-present  "nurse  crop;"  imperfect  seed-bed 
and  seeding,  and  imperfect  drainage. 

I  condense  the  statement  of  the  conditions  of  clover  production 
into  five  sentences:  Clear  the  soil  interstices  of  stagnant  water; 
fill  the  soil  with  humus  by  plowing  under  stable  manure  or  rye  and 
vetch;  apply  caustic  lime, 500  to  1000  pounds  per  acre;  prepare  a  deep, 
fine  seed-bed  and  thoroughly  cover  the  seed;  give  the  field  wholly  to 
the  clover  as  early  in  the  season  as,  practicable.  The  growth  of  the 
clover  will  be  greatly  promoted  with  a  top-dressing  of  well  rotted 
stable  manure.  It  is  a  mistai^e  to  suppose  that,  because  clover 
derives  much  of  its  nitrogen  from  the  air,  it  needs  no  nitrogenous 
fertilizer  to  start  its  growth.  But  if  the  soil  is  dark  with  humus,  a 
commercial  fertilizer  containing  about  eight  per  cent,  of  potash  and 
twelve  per  cent,  of  phosphoric  acid,  if  on  a  clay  soil;  or  twelve 
per  cent,  of  potash  and  eight  of  phosphoric  acid  if  on  sandy  ground, 
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drilled  at  the  rate  of  150  to  250  pounds  per  acre,  will  be  profitable. 
The  addition  of  lime  which  will  neutralize  the  acid  and  thus  favor 
the  work  of  the  soil  bacteria,  will  render  the  mineral  elements  of 
fertility  more  available,  render  the  soil  more  friable  and  feed  the 
plant  direct.  In  many  soils  lime  will  be  indispensable;  in  all  it  will 
be  highly  profitable. 

The  production  of  Alfalfa  has  greatly  intetfested  dairymen  since 
learning  its  value  as  a  protein  food,  and  the  tonnage  that  can  be 
produced  on  a  given  area.  So  much  has  recently  been  written  on  the 
subject  that  I  give  it  the  briefest  mention.  Alfalfa  requires  a  gar- 
den soil.  The  surface  must  be  rich  and  fine  and  the  subsoil  porous, 
easily  permeable  by  the  roots  of  the  plant.  The  soil  need  not  be 
sandy  nor  the  subsoil  an  open  gravel.  A  rich,  clay  loam  without  a 
dense  hard-pan  will  bring  good  results.  .  The  water  level  should  be 
at  least  seven  or  eight  feet  below  the  surface.  The  seed  should  be 
sown  as  early  in  the  spring  as  the  soil  can  be  put  into  first  class 
condition.  Sow  by  itself  25  pounds  to  the  acre  and  cover  with  a 
light  harrow  or  a  weeder  worked  both  ways.  If  the  soil  is  sandy 
or  quite  dry  it  should  be  rolled  after  seeding,  following  the  roller 
with  a  weeder.  These  conditions  may  all,  be  furnished  and  a  perfect 
stand  secured,  and  yet  a  failure  result  if  the  subsequent  treatment 
be  neglected.  In  about  six  weeks  from  the  time  of  seeding,  the 
young  plants  will  begin  to  show  a  blue  blossom  here  and  there. 
Now  the  mower  must  be  run  over  it  and  the  plants  clipped.  In 
another  six  weeks  the  operation  must  be  repeated,  and  again  the 
third  clipping  at  the  end  of  the  same  period,  and  the  clippings  al- 
lowed to  remain  on  the  stubble  as  a  mulch.  If  the  young  plants  are 
allowed  to  run  up  and  mature  seed  the  crop  will  be  ruined.  The 
clipping  is  necessary  to  prevent  this,  to  give  stronger  root  develop- 
ment, and  to  check  the  growth  of  weeds  that  are  especially  destruc- 
tive of  the  alfalfa  during  the  first  year.  The  subsequent  cuttings 
of  the  plant  for  hay  should  occur  at  about  the  same  periods. 

Though  necesssarily  too  brief  to  be  of  the  greatest  value,  I  am 
glad  to  make  this  slight  contribution  to  the  study  of  a  subject  that 
I  find  is  greatly  interesting  the  fai'mers  of  the  State;  an  interest  that 
is  full  of  promise,  since  it  is  growing  more  and  more  important  that, 
in  largely  increased  quantities,  w.?  produce  our  own  protein  feed  and 
our  nitrogenous  fertilizers. 

The  CHAIRMAN:  These  papers  will  all  be  subjects  for  discussion 
after  we  get  through  with  the  numbers  on  the  programme,  so  any 
questions  you  may  have  to  ask,  just  hold  them  until  after  the  pro- 
gramme for  the  evening  is  finished. 

The  next  number  on  the  programme  is  "How  Plants  Feed  and 
Grow,"  by  Prof.  R.  L.  Watts,  of  Scalp  Level,  Cambria  county,  Pa. 

Prof.  E.  L.  Watts  then  presented  his  paper  as  follows: 
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HOW  PLANTS  FEED  AND  GROW, 


By  Prof.  K.  L.  Watts.  Scalp  Level,  Pa. 


A  thorongli  knowledge  of  bow  plants  feed  and  grow,  coupled 
with  industry  and  good  management,  will  insure  success  for  every 
tiller  of  the  soil.  Satisfactory  crop  production  is  purely  a  question 
of  knowledge  and  its  application.  Plants  must  grow  and  yield 
bountifully  when  they  receive  the  proper  treatment.  As  to  the 
right  treatment  under  existing  conditions,  each  farmer  must  de- 
cide for  himself.  Books,  bulletins  and  lecturers  may  instruct  and 
guide,  but  only  experience  will  settle  the  perplexing  problems  that 
come  to  the  thinking  farmer.  He  must  study,  observe  and  experi- 
ment to  gain  that  knowledge  which  will  lead  to  the  greatest  success. 

It  is  not  within  the  province  of  this  brief  paper  to  discuss  techni- 
calities relating  to  the  nutrition  and  growth  of  plants.  But  an  at- 
tempt will  simply  be  made  to  bring  out  some  of  the  more  important 
facts  regarding  conditions  most  favorable  to  the  development  of 
plants. 

PHYSICAL,  CONDITION  OF  SOILS. 

In  recent  years  probably  too  much  attention  has  been  given  to 
the  use  of  commercial  fertilizers  and  not  enough  to  the  improvement 
of  the  mechanical  condition  of  soils.  There  are  thousands  of  acres 
of  land  in  Pennsylvania  where  crop  production  would  be  only  slightly 
increased  by  the  most  liberal  application  of  commercial  fertilizers. 
It  is  not  our  purpose  to  condemn  the  use  of  fertilizers,  but  we  do  not 
hesitate  to  say  that,  with  most  soils,  a  change  in  the  physical  prop- 
erties is  of  much  greater  importance  than  the  application  of  fer- 
tilizers. We  have  found  in  our  own  operations  that  even  the  ex- 
travagant use  of  fertilizers  fails  to  give  satisfactory  results  when 
the  texture  of  the  soil  is  unfavorable.  One  small  plot,  distinctly 
(ilayey,  has  been  heavily  manured  and  treated  with  a  high  grade, 
home-mixed  fertilizer  for  four  successive  years,  and  yet  the  soil 
fails  to  respond  in  a  satisfactory  manner  because  it  is  not  a  suitable 
medium  for  root  development.  The  soil  needs  lime  to  make  it  loose 
and  friable;  and  neither  manure  nor  commercial  fertilizers  will  have 
the  desired  eifect  until  there  is  a  liberal  application  of  lime.  Liming 
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should  be  recommended  more  for  its  value  in  improving  the  physi- 
cal condition  of  very  heavy  soils  than  for  its  action  in  liberating 
plant  food.  Whenever  the  soil  is  rendered  flocculent  by  lime  and  the 
addition  of  vegetable  matter,  then  commercial  fertilizers  will  be 
more  effective  and  the  important  work  of  the  bacteria  of  the  soil 
will  be  greatly  augmented. 

Again,  the  physical  properties  of  very  sandy  or  gTavelly  soils  are 
not  conducive  to  the  growth  of  large  crops,  and  the  tiller  should 
consider  how  he  might  economically  increase  the  supply  of  organic 
matter  instead  of  simply  the  amount  of  the  various  elements  of 
I)lant  food. 

HUMUS. 

The  great  problem  before  the  American  farmer  is,  how  to  main- 
tain and  increase  the  supply  of  humus  in  cultivated  soils.  Were 
it  simply  a  matter  of  xjreserving  the  supply  of  available  food  ele- 
ments, the  question  would  be  greatly  simplified.  We  would  then 
purchase  in  available  forms  the  food  elements  needed.  We  would 
not  need  to  concern  ourselves  about  manure,  clover,  cow  peas  and 
green  crops  as  means  of  increasing  the  fertility  of  the  soil. 

The  value  of  humus  as  a  factor  of  soil  fertility  is  not  disputed. 
Soils  rich  in  decaying  vegetable  matter,  are,  as  a  rule,  highly  pro- 
ductive.. It  was  the  enormous  supplj^  of  humus  in  the  western 
prairie  lands  that  induced  farmers  to  seek  those  soils.  It  is  the 
large  store  or  organic  matter  still  found  there  that  makes  it  possi- 
ble to  produce  such  large  crops  of  cereals,  and  this  accounts  for  the 
very  limited  use  of  commercial  fertilizers  on  western  farms. 

It  is  difficult  to  comprehend  the  full  value  of  humus  in  the  feeding 
of  plants.  All  the  factors  of  soil  fertility  are  more  or  less  influenced 
by  the  supply  of  decaying  vegetable  matter.  Soils  rich  in  humus 
are  dai'k  in  color  and  this  means  a  warm  soil,  as  dark  colors  ab- 
sorb more  heat  than  light  ones.  Chemical  changes  and  bacterial 
life  are  more  active  in  warm  soils,  hence,  plants  in  such  soils  grow 
rapidly  on  account  of  the  available  supply  of  plant  food.  This  fact 
is  especially  recognized  by  market  gardeners  whose  profits  are 
largely  determined  by  the  early  maturity  of  their  crops.  Humus, 
when  added  in  sufficient  quantity,  improves  the  tilth  of  the  soil, 
making  it  lighter  and  more  friable,  thus  decreasing  the  labor  nec- 
essary for  tillage.  Humus  renders  the  particles  of  stiff  soils  less 
resistant  to  root  growth.  Humus  absorbs  and  holds  water  to  a 
greater  extent  than  any  other  soil  ingredient.  Humus  binds  to- 
gether the  loose  particles  of  sandy  and  gravelly  soils,  rendering 
them  more  retentive  of  moisture  and  plant  food.  Humus  aids  in  the 
decomposition  of  the  mineral  matters  of  the  soil  by  which  unavail- 
able plant  food  is  converted  into  available.    Humus,  because  of 
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its  retentive  power,  decreases  the  loss  of  nitrates  by  leacliing. 
Humus  fixes  and  holds  ammonia  in  the  soil  until  it  is  converted  into 
nitrate  nitrogen,  a  form  which  can  be  used  by  the  growing  plants. 
Humus  ordinarily  contains  from  3  to  12  per  cent,  of  nitrogen,  making 
it  of  inestimable  A^alue  as  a  source  of  this  element.  Humus  also 
contains  potash,  lime,  phosphoric  acid  and  other  essential  elements 
of  plant  food.  Humus  is  necessary  for  the  life  and  work  of  micro- 
organisms which  must  be  present  in  large  numbers  to  insure  a  pro- 
ductive soil.  So  great  and  varied  are  the  good  influences  of  humus 
that  its  importance  as  a  factor  of  soil  fertility  cannot  be  emphasized 
too  highly.  When  any  soil  is  cropped  with  grain  or  plants  requir- 
ing clean  tillage,  without  manuring  or  plowing  under  of  green  crops, 
the  supply  of  decaying  vegetable  matter  rapidly  decreases  and  the 
fertility  of  the  soil  diminishes  in  proportion  to  the  decrease  of 
organic  matter.  Every  possible  means  should,  therefore,  be  em- 
ployed to  maintain  the  supply  of  humus.  This  may  be  done  by  the 
liberal  use  of  farm  manures,  green  manuring  and  a  proper  rotation 
of  crops. 

BACTERIA  OF  THE  SOIL. 

In  this  age  of  advanced  agricultural  science,  we  hear  much  of  the 
great  work  bacteria  are  doing  for  the  farmer.  Even  the  institute 
soloists  are  beginning  to  sing  about  microbes  in  the  air,  and  microbes 
everywhere.  The  Experiment  Stations  and  State  Departments  of 
Agriculture  have  taken  up  a  detailed  study  of  the  bacteria  of  the  soil, 
and  the  literature  on  the  subject  is  profuse.  Our  own  State  De- 
partment of  Agriculture  should  be  commended  for  its  quite  recent 
bulletin  on  "Soil  Bacteria  in  their  Relation  to  Agriculture."  This 
treatise  should  be  carefully  studied  by  every  farmer  of  our  Common- 
wealth, for  no  cultivator  can  work  intelligently  without  a  knowledge 
of  the  micro-organisms  of  the  soil. 

Not  many  years  ago  the  soil  was  regarded  as  simply  dead,  inert 
matter,  entirely  devoid  of  life,  except  the  root  of  the  crops  which 
were  being  produced  thereon.  But  scientific  study  and  research 
show  that  the  soil  is  permeated  with  living  beings;  that  the  soil  is  a 
veritable  workshop  or  laboratory  where  myriads  of  micro-organisms 
are  constantly  engaged,  when  the  conditions  are  favorable,  in  con- 
verting the  hard,  insoluble,  unavailable  particles  into  forms  that 
the  plant  can  use.  There  is  a  most  intimate  relationship  existing 
between  the  lower  and  the  higher  forms  of  plant  life.  The  lower 
forms  digest  the  food  for  the  higher  so  that  it  can  be  assimilated  and 
utilized. 

The  action  of  bacteria  in  the  formation  of  nitrates  is  especially 
important  to  growing  plants.    Flants  derive  most  of  their  nitro- 
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gen  from  nitrates,  and  the  process  of  converting  various  organic 
forms  into  nitrates  is  Ivnown  as  nitrification. 

As  the  growth  of  plants  is  so  largely  dependent  upon  the  activity 
of  soil  ferments,  it  is  important  for  the  farmer  to  know  the  condi- 
tions most  favorable  for  their  work.  A  certain  amount  of  humus 
is  necessary,  but  excessive  quantities  are  unfavorable,  as  this  re- 
sults in  an  acid  condition  which  retards  the  work  of  the  soil  fer- 
ments. Here  we  note  another  reason  for  the  use  of  lime.  The 
activity  of  nitriXying  organisms  is  increased  by  an  alkaline  environ- 
ment secured  by  liming,  and  it  is  not  improbable  that,  on  many 
soils,  this  is  the  most  important  use  of  lime.  The  ferments  flourish 
best  near  the  surface  of  the  soil,  where  there  is  an  abundance  of 
atmospheric  oxygen.  Prof.  Frederick  D.  Chester,  of  the  Delaware 
Agricultural  Experiment  Station,  found  at  four  inches  from  the  sur- 
face, 1,632,000  bacteria  per  gram.  At  six  inches  from  the  surface, 
1,023,000  bacteria  per  gram.  At  twelve  inches,  73,000  per  gram.  At 
eighteen  inches  21,000  per  gram.  At  twenty-four  inches  only  4,000 
per  gram.  We  find  in  these  figures  an  argument  against  the  deep 
plowing  of  very  heavy,  compact  soils.  For  the  turning  up  of  soil 
so  deficient  in  nitrifying  organisms  we  cannot  expect  the  plants  to 
be  liberally  fed. 

The  number  of  bacteria  of  the  soil  is  largely  dependent  upon 
the  extent  of  aeration.  It  is  often  necessary  to  expose  to  the  air 
for  a  season  or  two  certain  lands,  especially  pasture  fields  of  long 
standing,  before  they  will  respond  satisfactorily  to  tillage.  This 
necessity  arises  from  the  fact  that  the  number  of  ferments  in  some 
soils  is  too  limited  to  digest  the  supply  of  food  needed  to  make  a 
large  crop.  Last  summer  the  writer  thought  he  would  prepare  an 
ideal  plot  of  ground  for  late  cabbage  by  plowing  a  small  area 
heavily  covered  by  a  blue-grass  sod,  which  had  been  pastured  for 
a  long  series  of  years.  After  plowing,  harrowing  and  dragging,  the 
soil  was  loose  and  friable,  and  the  workmen  and  the  writer  were 
unanimous  in  their  opiiiion  that  the  yield  would  be  large.  But 
the  crop  there  was  a  failure.  The  nitrifying  ferments  were  not 
present  in  suflticient  number  to  feed  the  cabbage  and  commercial  fer- 
tilizers alone  could  not  do  the  work. 

As  aeration  is  necessary  for  th.'  activity  of  the  nitrifying  organ- 
isms the  advantages  of  thorough  tillage  are  apparent.  From  the 
figures  given  by  Prof.  Chester  and  other  investigators  regarding  the 
number  of  bacteria  in  the  soil  found  at  different  depths,  we  learn 
that  good  plowing  and  good  harrowing  do  not  consist  in  the  pulveri- 
zation of  only  a  few  inches  of  surface  soil,  but  we  must  conclude  that 
thorough  tillage  to  the  depth  of  at  least  seven  or  eight  inches  is 
necessary  to  secure  the  best  results.  Previous  to  this  time  the 
frequent  tillage  of  cultivated  crops  has  been  agitated  chiefly  be- 
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cause  it  conserves  soil  moisture,  and  very  few  have  attached  suffi- 
cient importance  to  tillage  as  a  means  to  augment  chemical  ac- 
tivities by  favoring  the  work  of  various  bacteria.  If  thorough 
aeration  is  so  essential  to  the  work  of  nitrifying  ferments,  is  it  not 
highly  probable  that  farmers  would  find  it  profitable  to  cultivate 
hoed  crops  even  more  frequently  than  is  deemed  necessary  to  simply 
conserve  soil  moisture.  In  this  connection  the  fact  should  be  made 
prominent,  that  a  reasonable  amount  of  moisture  is  essential  to  the 
greatest  activity  of  bacteria,  so  that  in  cultivating,  a  double  pur- 
pose is  accomplished  in  conserving  the  moisture  needed  by  the 
ferments,  and  also  by  the  growing  crops.  When  the  soil  becomes 
very  dry,  bacteria  cease  to  increase  in  number  and  many  of  them 
die. 

Barnyard  manure  when  properly  cared  for,  contains  large  num- 
bers of  nitrifying  organisms,  and  this  is  one  of  the  reasons  why 
barnyard  manure  is  so  valuable  as  a  fertilizer.  It  not  only  supplies 
food  elements  and  improves  the  mechanical  condition  of  the  soil, 
but  it  also  inoculates  the  soil  with  bacteria,  which  liberate  foqd 
from  unavailable  forms. 

NITRATE  OF  SODA. 

It  is  not  disputed,  that  of  the  three  elements  of  fertility  fre- 
quently deficient  in  the  soil,  and  hence  necessary  to  be  applied 
in  an  artificial  way,  nitrogen  is  the  most  important,  so  far  as 
actual  plant  growth  is  concerned.  Therefore,  in  the  feeding  of 
plants,  we  must  consider  nitrogen  as  the  most  important  element, 
just  as  corn  is  the  most  important  factor  in  the  production  of  beef 
or  pork.  It  is,  also,  an  indisputable  fact  that  the  quantities  available 
as  plant  food  in  most  soils  are  very  limited  and  that  nitrogen  is 
usually  the  first  element  to  become  exhausted.  As  sodium  nitrate 
is  available  as  plant  food  without  the  intervention  of  nitrifying 
organisms,  which  few  soils  contain  in  sufficient  number,  the  high 
value  of  this  fertilizer  is  readily  seen;  but  there  is  no  doubt  that 
the  great  mass  of  cultivators  of  the  soil  do  not  appreciate  its  full 
value. 

If  we  are  seeking  the  production  of  fruits  or  cereals,  there  must 
be  a  vigorous  growth  of  leaf  ard  wood  to  insure  a  satisfactory 
yield,  and,  if  we  are  working  for  distinctly  a  leaf  product,  such  as 
lettuce  or  cabbage,  the  plants  will  use,  economically,  enormous  sup- 
plies of  nitrogen  in  the  form  of  nitrates.  As  nitrate  of  soda  is  a 
very  powerful  and  quickly  acting  fertilizer,  it  must  be  used  with 
care,  and  its  properties  fully  understood.  If  applied  at  the  usual 
time  of  the  ripening  of  any  crop  the  effect  will  be  to  stimulate  new 
growth  and  to  retard  maturity.     Applications  should,  therefore, 
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be  made  wlieii  the  crop  is  in  an  active,  growing  condition,  and  when 
the  roots  are  well  distributed  throughout  the  soil,  to  prevent  loss  by 
leaching.  With  a  garden  crop,  such  as  tomatoes,  about  three  appli- 
cations should  be  made  early  in  the  season  before  the  fruit  begins 
to  ripen.  With  oats,  wheat,  barley  and  other  cereals  it  should 
never  be  used  after  the  plants  reach  the  bloomixig  stage.  Both  the 
small  and  large  fruits  should  receive  the  applications  early  in  the 
season  when  the  growth  is  most  active.  Leaf  crops,  such  as  let- 
tuce and  cabbage,  are  benefited  by  the  use  of  nitrates  during  the  en- 
tire period  of  growth.  The  Experiment  Stations  and  private  inves- 
tigators have  shown  how  profits  may  be  materially  increased  by 
the  use  of  nitrate  of  soda.  We  have  found  its  use  highly  profitable 
in  our  own  operations,  and  to  our  fellow  farmers  who  have  not  used 
this  concentrated  plant  food  we  would  say,  try  it  on  a  limited  scale, 
and  if  judiciously  used,  we  are  convinced  that  they  will  ever  after 
include  it  in  their  list  of  fertilisers. 

The  CHAIRMAN:  As  suggested  by  Col.  Woodward,  we  will  in- 
tersperse our  exercises  with  something  outside  of  the  programme. 
I  now  call  on  Mr.  McWilliams,  of  Juniata  county,  for  a  song. 

Mr.  McWilliams  came  forward  and  entertained  the  audience  with 
a  song  entitled  "The  Old  Yellow  Pumpkin." 

.  The  CHAIRMAN:  The  next  paper  on  the  programme  for  the 
evening  is  "Feeding  Powers  and  Habits  of  Some  Agricultural 
Plants,"  by  Prof.  Franklin  Menges,  of  York,  Pa. 

Is  the  Professor  present?    He  appears  not  to  be  here. 

The  fourth  and  last  paper  for  the  evening  is  "The  Making  of  a 
Farmer,"  by  J.  H.  Peachy,  of  Belleville,  Pa. 

Mr.  J.  H.  Peachy  presented  his  paper  as  follows: 
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THE  MAKING  OF  A  FARMER. 


By  J.  H.  Peachy,  Belleville,  Pa. 


Jacob  Riis,  in  his  inimitable  and  characteristic  manner  most  beau- 
tifully portrays  "The  Making  of  an  American."  It  is  the  simjjle 
story  of  a  European  boy,  transplanted  to  American  soil,  struggling 
manfully  to  secure  the  blessings  and  privileges  accorded  to  Ameri- 
can citizenship.  During  the  various  stages  of  advancement,  en- 
couraged by  the  smile  of  prosperity,  strengthened  by  the  stern 
realities  of  active  life,  there  appears  that  steady  under-current  of 
concentration  so  necessary  for  the  promulgation  of  thought,  or 
the  development  of  an  idea. 

Though  his  idea  of  "The  Making  of  an  American"  may  differ  some- 
what from  "The  Making  of  a  Farmer,"  the  voices  of  history  bear 
testimony  to  the  thought  that  the  American  farmer  has  ever  been 
the  best  American.  Best,  because  he  pursues  the  highest  calling 
within  the  category  of  man's  usefulness,  the  first  and  only  one 
given  directly  by  the  Creator;  best,  because  of  his  natural  environ- 
ments, coming  in  close  and  daily  contact  with  nature  and  nature's 
laws;  best,  because  his  business  is  productive,  not  merely  distribu- 
tive, and  the  basis  of  all  other  industries;  best,  because  of  the 
natural  life  he  lives,  blest  by  the  energizing  sunshine  and  invigor- 
ating air,  there  comes  from  the  rural  home  that  indomitable  spirit, 
that  pure  manhood  and  womanhood,  that  noble  character,  that  tire- 
less energy,  that  bundle  of  possibilities,  that  has  adorned  and  ele- 
vated every  profession  in  life,  and  without  which  the  great  arterial 
system  of  the  commercial  world  would  soon  clog  for  want  of  pure 
blood. 

'Tis  said  that  poets  are  born;  not  made.  And  yet  poetry  is  the 
product  of  labor.  The  thought  that  shall  endure  the  test  of  time 
has  only  been  obtained  by  persistent  effort. 

Grey's  Elegy  embraces  years  of  patient  toil.  Hawthorne's  Scar- 
let Letter,  that  great  American  romance,  was  not  written  in  a  day. 
Daniel  Webster,  the  great  constitutional  lawyer,  after  that  un- 
answerable reply  to  Senator  Hayne,  was  asked  how  long  it  took  him 
to  prepare  that  speech  said,  "thirty  years." 

Horace  Greeley,  when  asked  how  he  would  make  a  great  journalist, 
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replied:  "Feed  him  on  printer's  ink,"  meaning  by  that  to  start  the 
boy  picking  type,  thereby  learning  the  first  principles  of  the  "art 
preservative  of  all  arts." 

When  Princeton  and  West  Point  were  lined  up  for  that  cultured 
and  refined  American  game  of  foot-ball,  the  referee  said:  "Princeton 
are  you  ready?"  The  captain  answered,  "Yep."  "West  Point, 
are  you  ready?"  "We  are  ready  sir,"  came  the  well-rounded  reply. 
Notice  the  difference  of  the  two  answers.  It  means  more  than  can 
be  told  in  a  word  or  grasped  in  an  idea.  It  involved  a  principle  of 
education.  West  Point  had  learned  to  do  things  right,  a  very  de- 
sirable factor  in  the  problem  of  human  life. 

But  what  has  this  to  do  with  "The  Making  of  a  Farmer."  Does 
the  successful  operation  of  his  business  require  a  vast  expenditure 
of  thought  and  labor?  Does  he  need  to  do  anything  more  than 
sow  the  seed  and  reap  the  harvest,  and  sell  the  crop,  and  spend  the 
money?  Does  he  even  need  to  think  for  himself,  or  can  he  continue 
to  allow  the  other  fellow  to  do  the  thinking  for  him?  Does  he  nec- 
essarily need  to  look  carefully  after  the  details  of  his  farming  oper- 
ations in  order  to  be  successful?  Can  he  afford  to  spend  time  in 
preparation  for  his  life  work,  or  gain  the  experience  of  others? 
Will  it  pay  him  to  do  things  right?  Can  he  afford  to  waste  money 
on  a  lead  pencil  and  learn  to  use  it  intelligently? 

On  looking  back  to  those  good  old  times  before  the  rattle  of  the 
mowing  machine  was  heard  in  the  land,  we  see  those  steady  mowers 
swinging  the  mow-hook  so  gracefully.  All  day  long  they  follow 
their  intrepid  leader,  generally  the  best  mower,  who  sets  the  pace 
for  his  followers.  By  virtue  of  his  position,  the  first  in  the  proces- 
sion, he  must  necessarily  have  the  best  scythe.  At  the  rear  end 
of  the  line  we  see  the  boy  with  an  old  mow-hook,  unskilled  in  the 
art  of  whetting  the  scythe,  striving  honestly  and  manfully  to  keep 
his  place.  He  is  laboring  at  a  disadvantage,  from  the  fact  of  some 
one  else  having  used  and  abused  the  implement  he  now  employs. 
It  is  a  "hand-me-down,"  but  sufficiently  good  for  a  boy.  He  might 
injure  a  new  one,  and  for  all  that,  he  is  only  learning  to  mow. 

Well  do  I  remember  seeing  a  band  of  these  "jolly  haymakers" 
bending  to  their  work.  I  also  heard,  but  did  not  understand  "that 
there  is  no  time  lost  in  whetting."  That  labor  performed  in  sharp- 
ening the  steel  was  economizing  strength  and  rendering  more 
efficient  service.  That  time  expended  in  preparation  was  the 
surest  means  of  accomplishing  a  purpose.  That  in  the  economy 
of  labor,  thought  must  devise  the  means  of  securing  the  best  re- 
sults. -       -  ■ 

The  young  man  enters  the  service  of  a  railroad  company  by  going 
into  the  office  and  gaining  a  practical  knowledge  of  the  business. 
The  future  lawyer  spends  years  of  close  application  in  order  to  be 


41 


successful  in  legal  practice,  and  know  what  his  services  are  reallA' 
Vvorth  to  his  client.  The  physician  must  likewise  gather  the  ac- 
cumulated experience  of  the  past  in  his  efforts  to  keep  the  human 
family-  from  going  to  that  "bourne  from  aa' hence  no  traA'eler  returns." 
The  minister  also,  with  an  eye  single  for  the  good  things  of  this 
earth,  must  be  prepared  to  tell  the  old,  old  story  in  a  manner  pleas- 
ing and  effectiA'e,  if  he  would  have  the  world  to  stop,  keep  awake  and 
listen  to  his  message.  A  college  education  seems  almost  necessary 
in  order  to  become  eminently  successful  in  these  three  professions. 

But  what  of  the  man  that  feeds  them  all.  Does  he  need  any 
special  preparation  for  his  life  work?  Is  he  confronted  by  the  intri- 
cate problems  shared  by  those  engaged  in  other  vocations?  If  so, 
then,  as  in  other  lines  of  business,  the  man  is  the  most  important 
factor.  Success  in  any  line  of  agriculture  is  measured  largely  by  the 
accumulated  experience  of  the  farmer.  Agricultural  science  compar- 
ed with  that  of  other  lines,  is  yet  very  meagre  and  incomplete.  Scien- 
tific investigations  are  solving  some  of  the  problems  that  trouble 
the  agriculturist,  but  the  conditions  are  so  different  in  the  various 
localities,  that  every  farm  must  needs  be  an  expei-iment  station. 
In  other  words,  every  farmer  must  put  thought  enough  into  his 
business  to  understand  his  conditions,  and  adapt  himself  to  the 
circumstances,  carefully  choosing  a  special  line  of  farm  operations 
naturally  adapted  to  his  taste  and  environment.  By  so  doing  he 
gets  more  enjoyment  out  of  his  earthly  span,  larger  profits  for  his 
labor,  and  helps  dignify  and  ennoble  the  greatest  productive  in- 
dustry in  the  world. 

Occasionally  we  hear  uncomplimentary  remarks  concerning  the 
business  of  agriculture.  A  low  estimate  is  put  upon  the  farmer's 
vocation,  because  it  does  not  afi'ord  advantages  for  improA^ement, 
that  it  lacks  in  affording  means  for  the  development  of  thought; 
that  studying  agriculture  and  burying  a  talent  are  synonymous. 

Strange  indeed  that  such  a  mistaken  idea  should  find  momentary 
existence.  Such  characters  are  better  prepared  to  dream  with  Eip 
Van  Winkle,  than  to  sleep  the  sleep  of  the  just.  Many  instances 
prove  the  contrary.  The  development  of  that  Avonderful  machine, 
the  dairy  cow,  should  satisfy  the  most  critical,  to  say  nothing  of 
that  massive  product,  the  beef  animal.  That  spirited  thorough- 
bred and  ponderous  draft  horse  are  also  products  of  care  and  selec- 
tion. The  history  of  the  pumpkin  seed,  beginning  AA'ith  a  a' ery  insig- 
nificant specimen,  no  larger  than  an  ordinary  cucumber,  and  ending 
with  the  old  "Yellow  Pumpkin"  and  its  relative,  exhibited  at  the 
fair,  produces  evidence  of  thought  and  labor. 

Modern  husbandry  requires  the  hardest  kind  of  thinking.  From 
one  common  centre,  the  soil,  radiates  many  different  lines,  each  in 
itself  difficult  enough  for  the  brightest  mind.    To  restore  the  former 
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productivity  of  that  liand-me  down  farm,  without  having  to  sell, 
is  a  question  only  partially  solved.  Uncle  Sam  says  to  the  military 
powers  of  the  world,  "hands  off,'^  and  off  they  go,  but  the  innumer- 
able hosts  of  insect  foes  march  grandly  on  through  field,  farm, 
orchard  and  garden.  Greek  roots  are  a  source  of  trouble  to  the 
student,  but  how  to  grow  clover  roots  continuously  is  more  per- 
plexing to  the  farmer.  During  a  period  of  extreme  drouth,  we 
consult  our  most  reliable  almanac,  watch  the  barometer,  com- 
pare the  never  failing  signs  with  those  of  the  lesser  prophets, 
watching  and  waiting  for  the  de^  s  of  Heaven  to  descend  upon  the 
i)arched  earth,  while  the  lumberman's  axe  continues  to  lay  waste 
our  beautiful  forests,  and,  in  a  measure,  at  least,  change  the  cli- 
matic conditions  of  the  country.  Under  such  circumstances  we 
think  of  the  conservation  of  soil  moisture.  These  are  some  of  the 
questions  that  have  to  do  with  the  making  of  a  farmer.  Upon  him 
devolves  the  task  of  answering  them. 

"There  are  but  three  sources  of  wealth— brains,  muscle  and  raw 
material."  Happily  the  farmer  possesses  all  three.  What  he 
needs  is  a  better  knowledge  of  their  application.  How  can  this  be 
secured?  First,  in  the  farmers'  home,  made  as  good  and  comfort- 
able as  the  possessor's  circumstances  will  allow,  where  the  child  can 
form  habits  of  industry,  learn  the  value  of  a  dollar,  be  taught  that 
labor  is  dignified  and  honorable,  build  up  a  strong  physique  in 
observance  of  the  laws  of  sanitation,  and  can  be  taught  to  learn  to 
love  the  beautiful  and  good  in  nature  and  beyond  that,  the  God 
who  created  all  things.  Second,  in  the  public  schools,  centralized, 
graded,  supplemented  with  a  practical  course  in  nature  study,  sup- 
plied with  some  needed  apparatus,  and  equipped  with  an  able  corps 
of  teachers,  the  best  one  being  in  the  primary  department.  Third, 
in  the  Agricultural  College  and  at  the  Experiment  Station,  applying 
the  scientific  principles  of  specialists  in  the  various  lines,  making 
them  levers  of  thought,  by  which  the  great  agricultural  interests 
of  the  country  must  ultimately  be  moved. 

But  some  one  says  this  is  impractical.  For  his  benefit  allow  me 
to  say  that  not  every  farmer  can  secure  a  college  education,  but 
practical  and  scientific  literature  is  easily  obtained,  and  it  is  crim- 
inal neglect  upon  the  part  of  parents  at  this  time,  to  allow  their 
children  to  grow  into  citizenship  without  learning  to  read  intelli- 
gently. Not  from  books  alone  must  come  that  knowledge  so  nec- 
essary for  the  making  of  a  farmer,  but  it  is  the  cheapest  means  of 
getting  the  other  fellow's  experience.  Our  own  experience  may 
make  a  deeper  impression  upon  the  memory,  and  yet  not  be  so  valu- 
able. Thought,  and  not  after-thought,  must  direct  the  labor  and  en- 
ergy upon  the  farm. 

A  good  housewife  having  in  her  employ  a  Chinese  cook,  in  whom 
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she  was  well  pleased,  visited  the  kitchen  one  evening  and  was 
amazed  to  find  this  cleanly  fellow  washing  his  feet  in  the  dish-pan. 
Having  filed  her  objections  to  such  proceedings,  John  indignantly 
replied:  "Me  feetee  welley  clean.  Me  washee,  washee,  evely  night." 
In  this  simple  illustration  we  notice  two  visible  view-points.  The 
same  question  viewed  from  two  different  positions  aroused  the 
same  feelings  of  the  mind.  While  we  have  only  touched  the  fringe 
on  the  garment  of  our  subject,  the  principle  remains  true,  that  no 
one  in  any  calling  can  do  better  than  he  knows. 

Thought,  then,  must  precede  action.  The  farmer's  movements, 
to  be  successful,  must  be  directed  by  intelligence.  As  steel  shar- 
peneth  steel,  so  mind  sharpeneth  mind.  If  the  mind  is  the  man, 
then  the  making  of  a  farmer  depends  upon  the  cultivation  of  the 
mind.  With  increased  knowledge  will  come  higher  ideals  and  in- 
creasingly responsibilities.  By  the  elevation  of  the  individual  a 
clearer  realization  of  the  importance  of  agriculture  will  be  secured, 
and  the  modern  husbandman  will  command  the  respect  which  his 
business  so  jufstly  merits. 

The  CHAIRMAN :  That  we  might  not  go  home  tired  we  will  have 
a  little  entertainment  by  my  friend  Seeds,  from  Warriors'  Mark 
township,  who  has  kept  very  quiet  and  been  very,  very  good,  and  I 
think  he  is  now  ready  to  perform  his  little  part. 

Mr.  Seeds  came  forward  and  gave  a  humorous,  witty  and  enter- 
taining talk,  illustrating  the  force  and  effect  of  saying  the  right 
thing  at  the  right  time  and  place. 

MK.  MARTIN:  Mr.  Chairman,  we  are  favored  at  this  meeting 
with  the  presence  of  our  former  Secretary  of  Agriculture,  Pro- 
fessor John  Hamilton,  who  is  now  Institute  Specialist  in  the 
United  States  Department  of  Agriculture.  I  desire  to  inquire  of 
Professor  Hamilton  if  he  will  be  with  us  during  to-morrow's  session. 
If  not,  we  desire  very  much  to  have  some  remarks  from  him. 

PROF.  HAMILTON:  Mr.  Chairman,  I  hoped  when  I  came  here 
to  have  been  with  your  Institute  during  the  entire  time  of  your 
session,  including  the  three  days,  but  I  find  it  will  be  necessary  for 
me  to  go  away  on  the  morning  of  Thursday,  so  I  expect  to  be  here 
all  day  to-morrow. 

Mr.  SEEDS:  If  you  please,  coming  down  in  the  train  I  knew  the 
Ex-Secretary  would  be  here,  and  knowing  the  people  of  Hunting- 
don county  and  everyone  present  would  be  glad  to  hear  from  him, 
I  want  to  give  my  time  to-morrow  night  to  Prof.  Hamilton,  and 
let  him  have  the  time  that  I  have  on  the  programme. 

PROF.  HAMILTON:  That  is  contrary  to  one  of  the  rules  of  our 
Institute  work.    Every  man  is  published  and  expected  to  take  the 
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time  assigned  him,  and  so  there  ought  not  to  be  anything  to  inter- 
fere with  that.  If,  however,  there  is  a  little  odd  time  that  is  unoc- 
cupied I  will  be  glad  to  say  a  word.  . 

The  CHAIRMAN:  We  will  be  glad  at  some  time  to  -morrow  to 
hear  from  Professor  Hamilton.  For  years  he  was  Director  of  In- 
stitutes, afterwards  for  four  years  Secretary  of  Agriculture,  and  is 
now  connected  with  the  United  States  Department  of  Agriculture 
as  Institute  Specialist,  and  I  know  you  will  be  glad  to  hear  from 
him. 

SECRETARY  MARTIX:  Before  adjourning,  I  desire  to  call  the 
attention  of  the  audience  to  our  programme  for  to-morrow  morning 
at  9  o'colck,  and  for  to-morrow  afternoon  and  evening.  Write  out 
any  question  that  you  may  want  to  have  taken  up  and  discussed. 

The  CHAIRMAN:  The  Committee  on  Resolutions  will  meet  to- 
morrow morning  at  S  o'clock.  Are  there  any  other  announcements 
to  make  for  to-morrow? 

Mr.  S.  S.  BLYHOLDER,  Chairman  of  the  Committee  on  Queries: 
I  would  state  that  any  who  have  questions  to  hand  in  to  raise  your 
hands  and  we  will  take  them  up  now. 

The  CHAIRMAN:  The  Superintendent  of  the  Huntingdon  Re- 
formatory desires  me  to  extend  to  you  an  invitation  to  inspect  that 
Institution.  Promptly  at  1  o'clock  to-morrow  afternoon  convey- 
ances will  be  here  at  the  court  house  to  take  you  to  the  Reforma- 
tory, and  after  a  tour  through  the  Institution  will  bring  you 
back  quickly  to  the  court  house. 

MR.  MARTIN:  Just  a  Avord.  Those  who  are  entitled  to  re- 
muneration for  transportation  and  hotel  expenses  I  trust  will 
call  on  me  for  vouchers.  I  have  them  here  now.  It  is  important 
that  we  have  final  settlement  for  this  year's  expenses  made  very 
promptly,  and  that  is  the  reason  why  I  make  this  request  of  each 
one  entitled. 

On  motion  the  meeting  adjourned  at  10  o'clock  P.  M.,  to  meet  to- 
morrow (Wednesday)  morning,  June  3,  1903,  at  9  A.  M. 
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■  Wednesday,  June  3,  1903,  9  A.  M. 

A  L  MARTIN,  Deputy  Secretary  of  Agriculture  and  Director 
of  Institutes,  called  tlie  meeting  to  order  at  the  time  designated 
and  announced  that  the  Chairman  for  the  morning  would  be  Mr. 
Samuel  McCreary,  of  Neshannock  Falls,  Pa,  Avho  thereupon  tooK  . 
charge  of  the  meeting. 

The  CHAIRMAN:  We  will  proceed  at  once  to  take  up  the  pro- 
gramme as  published.  The  first  thing  is  "Soil  Moisture,"  by  Mi. 
M.  S.  McDowell,  of  State  College,  Pa. 

MR.  MCDOWELL:  In  view  of  the  exceedingly  dry  weather 
that  we  have  been  experiencing  in  nearly  every  part  of  the  State, 
and  in  view  of  the  damage  which  has  resulted,  it  would  seem  pre- 
posterous for  us  to  say  that  it  would  be  possible  to  get  along  with- 
out some  rain.  The  majority  of  us  must  have  some  rain,  and  yet 
to  illustrate  what  may  be  done  under  the  most  favorable  conditions, 
we  meet  those  here  who  claim  to  be  getting  along  with  a  small 
amount  of  it.  Mr.  Detrich  considers  summer  rains  somewhat  in 
■  the  nature  of  a  nuisance,  and  Professor  ^Vatts  has  been  solving 
the  question  so  that  he  can  get  along  fairly  well  with  a  small  amount 
of  rain.  These  facts  go  to  illustrate  what  can  be  done  under  the 
most  favorable  conditions,  and  that  it  is  possible  by  study  and 
mastering  the  principles  which  underlie  them  to  solve  them  to  a  fair 

degree  at  least.  '  - 

.  Mr.  McDowell  then  presented  his  paper  as  follows: 
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SOIL  MOISTUEE. 


By  M.  S.  McDowell,  state  College,  Pa. 


Soil  moisture,  too  little  and  in  some  cases  too  much  of  it,  is  one 
of  the  most  oft  recurring  and  perplexing  problems  which  present 
themselves  to  the  farmer  for  solution.  It  is  more  often  than  any 
other  the  potent  factor  which  inliuences  success  or  failure  in  farm 
operations.  In  the  brief  time  allotted,  it  will  be  our  endeavor  to 
enumerate  a  few  of  the  more  salient  points  which  bear  directly 
upon  the  moisture  content  of  the  soil,  and  in  addition,  to  develop 
a  few  observations  relative  to  a  phase  of  the  moisture  question 
not  usually  touched  upon  in  considering  this  subject.  We  are 
familiar  with  the  discussions  on  our  farms  and  in  the  cities  and 
towns  of  our  State  concerning  a  pure  and  sufficient  water  supply 
for  use  in  the  home,  and  it  is  a  matter  which  in  many  quarters  re- 
quires continual  agitation.  Pure  water  in  large  quantities  is  a 
necessity  to  the  human  race.  Water  is  just  as  important  a  factor 
in  plant  life,  and  is  capable  of  receiving  as  careful  consideration. 
Notwithstanding  the  fact  that  the  amount  of  water  required  by 
growing  plants  has  been  frequently  emphasized,  we  often  fail  to 
realize  how  large  this  quantity  is  under  ordinary  circumstances. 
The  plant  is  composed  largely  of  water.  From  65  to  95  per  cent, 
or  from  65  to  95  pounds,  and  in  some  cases  as  high  as  98  pounds, 
in  every  100  pounds  is  made  up  of  water.  When  clover  hay  or 
grass  is  first  cut,  it  contains  on  an  average  about  71  pounds  of 
water  to  every  100  pounds  of  gryss;  when  corn  is  cut  for  silage  it 
contains  about  79  pounds  of  water  to  every  100  pounds  of  corn; 
when  a  bushel  of  apples  is  picked,  water  represents  80  to  85  per 
cent,  of  the  weight  of  those  apples.  So  we  might  go  on  enumerating 
the  various  agricultural  plants  and  indicating  the  amount  of  water 
contained  in  each.  These  few  incidents,  however,  will  suffice  to 
emphasize  the  large  proportion  of  water  demanded  by  plants  as  a 
necessary  part  of  their  structure.  And  yet  this  large  quantity 
represents  but  a  fractional  part  of  the  total  amount  of  moisture 
consumed  in  their  development.  We  eat  the  food  which  is  placed 
before  us  without  reference  to  its  solid  or  liquid  condition.  The 
infant,  on  the  other  hand,  must  be  supplied  with  liquid  food.    It  can 
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not  handle  solid  food.  So  it  is  with  the  plant.  The  material  it 
takes  from  the  soil  must  be  in  solution  and,  of  necessity,  in  very- 
dilute  solution.  Large  quantities  of  water  are  required  to  act  as  .1 
solvent  and  carrier  of  food.  It  is  really  a  breathing  process.  The 
root-hairs  take  up  the  water,  ladened  with  the  plant  food  elements, 
from  the  soil.  It  is  carried  upward  into  the  plant,  the  dissolved 
material  being  absorbed  and  the  excess  of  water  being  evaporated 
from  the  leaves. 

Experiments  have  been  conducted  which  show  that  for  every  ton 
of  dry  matter  of  corn  produced  310  tons  of  water  are  required;  for 
every  ton  of  dry  matter  of  oats  522  tons;  and  for  evei'y  ton  of  di'v 
matter  of  potatoes  422  tons  of  water  are  consumed.  In  addition 
to  the  actual  needs  of  the  plant,  the  presence  of  water  is  necessary 
to  accomplish  those  changes  in  the  soil  which  render  plant  food 
available  and  which  bring  about  the  improvemimt  of  the  physical 
properties  of  the  soil. 

The  source  of  supply  of  all  this  water  is,  of  course,  the  rainfall. 
The  average  rainfall  for  several  years  past  has  been  in  the  neigh- 
borhood of  42  inches.  An  inch  of  rainfall  means  that  if  the  water 
falling  during  a  certain  time  were  evenly  and  uniformly;'  distributed 
over  the  surface  of  the  ground  in  such  a  way  that  if  it  could  not 
escape  it  would  collect  to  a  depth  of  one  inch.  To  state  it  in  a 
more  concise  way,  an  inch  of  rainfall  is  equiA^alent  to  113  tons  of 
water  to  the  acre,  so  that  in  the  course  of  a  year  every  acre  receives 
about  4,500  tons  of  water.  'J  his  would  be  sufficient  to  supply 
any  crop  with  an  abundance  of  water  were  it  all  available.  Much 
of  this  water,  however,  never  sinks  into  the  soil,  but  runs  off  the 
surface  and  is  not  only  lost,  so  far  as  its  use  by  the  plant  is  con- 
cerned, in  many  cases  carries  with  it  much  soluble  plant  food. 
The  difficulty  arises  from  the  ui  even  distribution  of  the  rainfall 
and  not  from  its  limited  amount.  As  it  is  the  water  which  falls 
during  the  late  fall  and  early  spring  and  sinks  in  to  the  ground, 
coming  to  the  surface  again  during  a  dry  season,  upon  which  the 
plants  must  chiefly  rely  for  its  drink,  it  is  apparent  that  the  first 
problem  to  solve  is  one  involving  the  securing  of  that  soil  con- 
dition which  will  permit  of  a  maximum  absorption  of  water.  Then 
if  subsequent  unnecessary  loss  of  this  water  by  evaporation  can  be 
prevented,  we  will  be  approaching  a  solution  of  the  difficulty. 

Those  years  in  which  natural  moisture  conditions  are  most  favor- 
able give  usually  the  most  abundant  harvest.  Now  if  in  an  unfavor- 
able season  these  conditions  can  be  controlled  within  certain  limits 
through  artificial  means,  the  individual  exhibiting  the  greatest 
skill  in  this  direction  will  reap  the  greatest  reward.  ' 
,  Before  proceeding  to  a  discussion  of  a  few  of  the  factors  which 
influence  the  retentiveness  of  soils  for  moisture,'  it  may  be  desirable 
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to  refer  briefly  to  the  way  in  wliich  water  is  found  in  the  soil. 
Free  water  is  that  which  moves  under  the  influence  of  gravity  and  ^ 
is  the  source  of  supply  of  our  wells  and  springs.    It  is  not  directly 
useful  to  plants  and  its  presence  too  near  the  surface  is  injurious 
to  vegetable  life.    It,  however,  forms  a  reserve  supply  from  which 
capillary  water  is  continually  drawn.    Capillary  water  is  that  which 
fills  the  openings  between  the  particles  of  soil  and  is  the  direct 
source  of  supply  for  plants.    If  a  towel  be  suspended  in  water  the 
former  will  gradually  become  wet  a  considerable  distance  above 
the  level  of  the  water.    The  water  rises  in  the  soil  in  the  same 
manner  and  this  phenomena  is  what  is  termed  capillary  actio  q. 
This  capillary  action  does  not  necessarily  take  place  from  deep 
in  the  soil  toward  the  surface,  but  rather  from  the  more  moist  to 
the  dryer  portion  of  the  soil.    As  a  rule,  of  course,  the  dryer  soil  is 
to  be  found  at  the  surface.    Here  is  where  water  is  being  constantly 
evaporated  and  the  movement  is  from  underneath  upward  to  suppl,/ 
this  loss.    In  a  dry  time  this  foice  is  sufficient  to  raise  the  water 
through  several  feet  of  earth.    So-called  hygroscopic  water  is  that 
held  firmly  by  the  soil  and  freed  only  when  exposed  to  a  temperature 
equal  to  that  of  boiling  water.    As  far  as  its  practical  bearing  is 
concerned  it  may  be  eliminated  from  the  discussion. 

The  physical  character  of  the  soil  fixes  in  large  measure  its  power 
to  absorb  and  retain  moisture.  In  general,  the  finer  the  soil  grains 
the  more  water  the  soil  will  hold,  and  when  once  absorbed  the 
more  readily  the  moisture  will  respond  to  capilliary  action,  and 
the  more  tenaciously  such  a  soil  will  cling  to  its  moisture.  Where 
a  clay  soil,  which  is  composed  of  fine  particles,  under  ordinary  field 
conditions  contains  34  per  cent,  of  moisture,  a  sandy  soil,  under 
the  same  conditions,  contains  only  a  little  over  17^  per  cent.  On 
the  other  hand,  the  smaller  the  size  of  the  spaces  through  which 
the  water  must  flow  passing  downward  under  the  influence  of  grav- 
ity, the  slower  will  be  the  rate  at  which  it  will  move.  That  soil, 
therefore,  which  will  hold  the  largest  volume  of  water,  whose  par- 
ticles are  fine  clay,  is  least  impervious  to  water  and  much  loss  may 
occur  through  surface  drainage.  In  cases  of  soils  having  a  loose, 
open  texture,  as  sandy  soils,  water  percolates  readily,  and  may  bo 
lest  by  passing  downward  beyond  the  reach  of  root  action. 

In  the  conservation  of  soil  moisture,  effort  should  first  be  directed 
toward  ameliorating  these  conditions.  The  greatest  factor  in 
bringing  about  this  improvement  is  the  presence  of  humus  or  de- 
cayed vegetable  matter.  It  is  the  humus  which  imparts  a  sponge- 
like condition  to  the  soil.  In  case  of  heavy  clay  soils  the  small  par- 
ticles of  which  they  are  composed  will  be  flocculated,  thus  tending 
to  open  up  the  pores  and  admit  of  the  more  ready  penetration  of 
both  water  and  air.    On  the  other  hand,  it  will  affect  the  loose,  open 
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soil  by  binding  the  particles  more  closely  together,  bringing  about 
in  both  cases  an  intermediate  condition. 

Application  of  lime  for  the  purpose  of  bringing  about  the  im- 
provement of  these  physical  conditions  have  been  found  in  some 
cases  to  give  excellent  results,  especially  on  heavy  clay  soils.  The 
binding  action  of  lime  is  well  known.  Lime  will  cement  the  small 
particles  of  a  clay  soil  at  the  surface,  forming  larger  pores,  thus 
rendering  such  a  soil  more  pervious  to  water,  and  in  many  cases 
prevent  washing.  ■ 

Again,  underdrainage  is  often  an  important  factor  in  increasing 
the  ability  of  the  soil  to  absorb  and  retain  moisture.  The  fact  has 
already  been  noted  that  the  presence  of  free  water,  within  a  certain 
distance  of  the  surface,  is  injui'ious  to  plant  life.  Underdrainage 
lowers  the  level  of  this  free  water,  where  it  exists,  and  prevents  the 
baking  and  cracking  of  the  surface  which  occurs  when  a  water- 
logged soil  dries  out;  it  renders  the  soil  above  more  friable  and 
loose,  therefore  more  adaptable  as  a  home  for  plants.  The  soil 
that  can  better  absorb  water,  capillary  action  can  go  on  more  readily 
and  water  can  reach  the  rootlets  with  more  ease. 

Concerning  the  losses  of  moisture  which  occur  subsequently  to  its 
absorption  by  the  soil,  evaporation  is  chiefly  responsible.  It  has 
already  been  noted  how  the  pai'ticles  of  soil  form  capillary  tubes 
through  which  water  is  lifted  from  underneath  to  the  surface.  At 
Syracuse,  New  York,  a  test  was  made  by  the  Government  in  con- 
nection with  the  salt  works  in  that  city  to  ascertain  the  rate  of 
evaporation  as  compared  with  the  amount  of  rainfall.  The  evapo- 
ration from  a  water  surface  in  a  year  was  50.2  inches,  while  during 
the  same  period  the  rainfall  amounted  to  41.47  inches.  From  this 
it  can  be  readily  seen  how  rapidly,  under  favorable  conditions, 
evaporation  may  occur  from  the  soil  where  there  is  a  much  larger 
surface  exposed.  To  prevent  evaporation  from  a  vessel  contain- 
ing water,  it  is  necessary  to  cover  it,  and  on  the  same  principle  to 
prevent  unnecessary  evaporation  from  the  soil,  it  is  necessary  to 
place  a  check  at  the  surface  of  the  ground.  Oiu'  homes  may  be 
supplied  with  water  from  a  mountain  spring  or  from  reservoirs. 
The  water  is  conveyed  by  means  of  pipes  into  our  houses.  The  sup- 
ply, however,  is  controlled  by  valves.  The  water  is  at  our  very 
hand;  all  we  have  to  do  is  to  turn  the  valve.  This  prevents  the 
great  waste  which  would  occur  did  the  water  run  continuously. 
The  same  principle  applies  to  the  feeding  of  plants  with  water  in 
the  soil.  We  have  the  supply  or  reservoir  deep  in  the  soil.  Through 
capillary  action  it  is  brought  within  reach  of  the  rootlets  and  even 
to  the  surface  where  it  escapes  by  evaporation.  Now  to  prevent 
this  waste  it  is  desirable  to  put  a  valve  at  the  surface;  to  have  the 
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moisture  come  so  far  and  then  prevent,  so  far  as  possible,  its  es- 
cape. Surface  cultivation  accomplishes  this,  breaking  the  capil- 
lary tubes  and  forming  a  mulch  which  arrests  evaporation.  Now, 
as  the  valves  in  our  water  lines  become  worn  they  will  begin  to 
leak  and  if  not  properly  packed  the  size  of  the  leak  will  increase 
until  the  waste  will  be  as  large  as  if  no  valve  were  there.  So  it  is  in 
the  soil.  As  the  mulch  has  been  formed  by  cultivation  gradually 
settles  capillarity  will  again  be  established  and  the  loss  will  con- 
tinue. Frequent  cultivation  is  required  to  keep  the  connection  at 
the  surface  continually  broken;  to  keep  the  valves  at  the  surface  of 
the  soil  well  packed. 

The  plough,  the  harrow,  the  roller,  the  cultivator,  all  serve  as 
conservers  of  moisture.    The  plough  by  breaking  up  the  heavy  soil, 
making  it  loose,  more  pervious  to  water  and  by  developing  an  open, 
crumbly  condition  which  checks  the  rise  of  capillary  water.  The 
harrow  and  cultivator  by  breaking  the  connections  and  forming  the 
mulch  already  noted.    The  relation  of  the  roller  to  the  moisture  in 
the  soil  is  opposite  to  that  of  the  cultivator.    There  are  certain 
classes  of  soils  whose  particles  are  not  in  close  proximity  to  one 
another,  as  gravelly  soils,  and  capillary  action  can  not  take  place 
so  readily.    The  effect  of  the  roller  is  to  compact  these  particles, 
completing  the  connections  between  the  reservoir  and  the  surface. 
When  the  roller  is  used  it  should  be  borne  in  mind  that  the  soil  is 
then  in  the  best  condition  possible  to  part  with  its  moisture,  and  if 
the  object  sought  is  the  fining  of  the  soil  and  not  the  bringing  of 
water  to  the  surface  to  assist  in  the  germination  of  the  seed,  a  mulch 
should  be  placed  at  the  surface  by  following  immediately  with  the 
harrow.    In  general,  then,  good  drainage,  humus  and  thorough 
cultivation  are  the  great  factors  which  materially  influence  the 
ability  of  soils  to  retain  moisture. 

In  this  connection,  it  is  fitting  to  refer  to  the  belief  entertained 
in  some  quarters,  that  common  salt  and  some  fertilizers  tend  to 
make  soils  more  moist.  This  belief  is  not  altogether  without  war- 
rant. The  rate  at  which  capillarity  is  able  to  raise  water  in  the 
soil  is  influenced  by  substances  dissolved  in  the  soil  water.  The 
presence  of  common  salt  or  land  plaster  in  the  soil  water  tends  to 
decrease  the  rate  at  which  water  will  rise  to  the  surface  and  hence 
to  decrease  the  amount  of  water  evaporating  from  the  surface. 

Having  referred  briefly  to  a  few  well  known  principles  relative  to 
the  conservation  of  soil  moisture,  it  may  be  interesting  and  in- 
structive to  trace  the  relation  existing  between  this  question  of 
moisture  and  that  of  soil  temperature.  There  are  limits  beyond 
which  life  cannot  exist.  In  the  case  of  our  bodies,  these  limits 
are  quite  narrow.  A  variation  of  a  few  degrees  means  serious 
consequences.    Ninety-eight  (98)  degrees  is  the  normal  temperatur; 
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of  the  huiuaii  body,  and  should  this  temperature  rise  8  or  10  degrees 
it  usually  means  death;  or,  on  the  other  hand,  the  results  would  be 
equally  fatal  should  there  be  a  drop  in  temperature.  This  prin- 
ciple applies  to  all  animal  life.  As  there  are  limits  beyond  which 
animal  life  can  not  exist,  so  there  are  limits  of  temperature  beyond 
which  vegetable  life  will  wither  and  die;  and  as  there  is  a  so-called 
normal  temperature  which  is  the  best  temperature  for  the  par- 
ticular kind  of  animal,  so  there  is  a  temperature  at  which  plant 
development  will  take  place  to  the  best  advantage.  The  limits  in 
case  of  the  latter  are,  however,  much  further  apart.  Many  of  the 
changes  which  occur  in  the  plant  and  animal,  human  or  otherwise, 
are  chemical  changes.  When  wood  burns  or  when  a  lamp  is  lighted, 
a  chemical  change  takes  place.  The  oxj-gen  of  the  air  is  uniting 
with  it.  Before  this  change  can  begin  to  take  place,  however,  the 
wood  must  first  be  ignited;  that  is,  its  temperature  must  be  raised 
to  a  certain  point  and  when  this  is  once  done,  other  conditions 
being  favorable,  the  material  continues  to  burn.  There  is  sufficient 
heat  produced  by  the  change  taking  place  to  maintain  the  action. 

The  germination  of  a  seed  partakes  of  the  same  nature.  It  must 
unite  with  the  oxygen  of  the  air  in  order  that  its  vital  principles 
may  become  manifest.  It  is,  therefore,  necessary  that  the  tem- 
perature of  the  soil  be  raised  as  nearly  as  possible  to  the  point  at 
which  this  action  will  proceed  to  the  best  advantage.  The  mini- 
mum temperature  at  which  most  seeds  will  begin  growth  is  about  43 
degrees  Fahrenheit,  but  the  best  results  are  brought  about  by  a, 
temperature  of  68  to  70  degrees.  This  best  temperature  will,  of 
course,  vary  with  the  particular  kind  of  seed.  It  has  been  found 
by  experiment  that  oats  will  germinate  in  three  days  at  a  tempera- 
ture of  slightly  over  65  degrees,  while  with  the  temperature  as  low 
as  41  degrees  seven  days  are  required  for  germination.  In  the 
same  way,  corn  which  will  germinate  in  three  days  at  65  degrees, 
requires  eleven  days  if  the  temperature  is  down  to  51  degrees.  The 
desirability  of  having  the  soil  warmed  early  in  the  spring  is  there- 
fore apparent. 

While  in  the  animal  body,  danger  is  usually  to  be  apprehended 
from  too  high  a  temperature,  in  the  vegetable  world  the  reverse 
is  true.  It  may  seem  to  many  that  if  a  temperature  of  65  to  70 
degrees  is  best  suited  for  the  germination  of  seeds  that  this  tem- 
perature would  not  be  difficult  of  attainment  and  that  the  soil 
would  easily  become  this  warm.  Observation  of  soil  temperature, 
conducted  at  the  Experiment  Station  show  that  the  average  tem- 
perature of  the.  soil  at  the  surface  and  a  depth  of  one  and  three 
inches,  and  extending  through  several  years  was  as  follows: 
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It  will  be  seen  from  these  figures  that  even  in  July  and  August 
the  soil  temperature  is  but  little  above  that  which  is  found  to  give 
best  results. 

Aside  from  the  direct  effect  which  a  higher  temperature  has  ou 
the  ability  of  seeds  to  germinate,  it  greatly  influences  other  pro- 
cesses in  the  soil.  We  know  that  warm  water  will  dissolve  more 
sugar  or  salt  than  will  cold  water.  Now  as  the  plant  food  taken 
from  the  soil  must  be  in  solution,  and  since  much  of  this  material 
is  not  easily  soluble  at  best,  the  advantage  of  a  higher  temperature 
is  obvious. 

Again,  bacteriology  teaches  us  that  there  is  an  optimum,  as  well 
as  a  maximum  and  minimum,  temperature  at  which  germ  life  will 
thrive.  The  higher  the  soil  temperature,  therefore,  and  the  earlier 
it  can  be  increased,  the  sooner  niti'iflcation  and  other  changes  will 
go  forward,  or  in  other  words,  the  sooner  plant  food  will  become 
available. 

There  are  yet  other  actions  which  will  be  intensified  by  an  in- 
creased temperature.  Plants  absorb  their  dissolved  food  through 
the  rootlets  by  osfnosis.  As  the  temperature  is  increased  this  goes 
on  more  readily,  the  dissolved  material  is  removed  more  quickly, 
and,  as  a  result,  the  process  of  working  over  plant  food  is  facilitated. 
The  circulation  of  the  air  in  the  soil  is  also  increased  as  the  tempera- 
ture rises.  When  a  good  fire  is  desired  the  draught  is  turned  on, 
in  order  that  there  may  be  a  continual  supply  if  oxygen  to  unite 
with  the  wood  or  coal.  It  is  just  as  necessary  to  have  good  draught 
in  the  soil  in  order  that  there  may  always  be  oxygen  present  to  take 
the  place  of  that  used  up  by  the  plant  in  the  soil. 

Now,  as  to  the  manner  in  which  this  question  of  temperature  and 
moisture  are  related  to  each  other.  Evaporation  is  a  cooling  pro- 
cess. Upon  this  fact  is  based  a  physiological  process  which  is 
made  use  of  by  our  bodies  continuously.     When  our  temperature 
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tends  to  become  too  high,  perspiration  comes  to  our  rescue.  Evap- 
oration begins  to  talce  place  and  the  cooling  effect  of  this  evapora- 
tion holds  down  the  temperature  of  the  body.  A  sandy  soil  will 
become  warm  much  more  quickly  than  a  heavy,  stiff  clay.  The  lat- 
ter holds  water  more  tenaciously  and  evaporation  continues  to  take 
place,  holding  the  temperature  down. 

Time  will  not  permit  nor  is  it  necessary  to  discuss  the  way  in  which 
control  of  soil  moisture  may  affect  the  soil  temperature,  further 
than  to  say,  that  the  thorough  preparation  of  the  seed  bed,  upon 
which  all  good  farmers  insist,  materially  aids  in  preventing  the  con- 
tinual escape  of  water  by  evaporation  and  hence  in  bringing  about 
those  conditions  of  temperature  which  are  found  most  favorable. 
The  formation  of  a  mulch  by  cultivation  as  early  in  the  spring  as 
possible  will  arrest  evaporation  and  avoid  the  unnecessary  cooling 
of  the  soil  which  accompanies  that  operation.  'At  the  same  time, 
the  warmth  of  the  sun  instead  of  being  used  up  in  evaporating  the 
water  will  be  absorbed  by  the  soil.  It  is  not  necessary  to  attempt  to 
bring  these  condition  about  to  any  great  depth  but  merely  sufficient 
to  permit  of  the  early  warming  of  a  few  inches  of  the  surface  soil. 

The  CHAIRMAN:  We  will  deviate  a  little  from  the  programme, 
as  I  presume  the  Committee  on  Queries  have  some  questions  they 
want  answered,  and  we  will  have  them  presented  now. 

Mr.  S.  S.  BLYHOLDER,  Chairman  of  the  Committee  on  Queries: 
The  first  question  is  addressed  to  Dr.  Thayer: 

"Is  it  practical  to  grow  corn  year  after  year,  depending  on  crim- 
son clover  as  a  catch  crop  to  maintain  humus  in  the  soil?" 

DR.  I.  A.  THAYER:  As  far  as  the  humus  is  concerned,  it  is  pos- 
sible; but  it  is  not  concerning  other  elements  of  fertility,  and  a  ro- 
tation is  better  on  that  account.  Now,  it  is  not  possible  to  raise 
crimson  clover  in  dense  corn  fields,  where  the  corn  is  high  and  with 
heavy  blades  and  the  ground  shaded.  You  cannot  depend  upon  it 
as  humus  for  you  cannot  raise  it.  There  would  be  humus  enough 
there  for  the  ground  if  you  could  got  it,  but  by  and  by  the  phos- 
phoric acid  would  become  scarce. 

MR.  BLYHOLDER:  The  next  question  is  addressed  to  Professor 
Wells  W.  Cooke: 

"How  does  oats  and  pea  hay  compare  in  feeding  value  with  the 
ordinary  mixed  clover  and  timothy  hay?" 

PROF.  COOKE:  As  far  as  the  feeding  value  is  concerned  there 
would  not  be  much  difference;  but,  of  course,  the  proportions  would 
be,  that  is,  the  pea  hay  will  have  the  largest  proportion  of  diges- 
tibility; the  clover  will  come  next;  while  the  oat  hay,  if  cut  when  the 
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oats  are  in  blossom,  would  have  about  the  same  percentage  of  diges- 
tibility as  tlie  ordinary  mixed  clover  and  timothy  hay  we  have  on 
our  farms. 

MR.  BLYHOLDER:  The  next  question  is: 

"Will  Dr.  Thayer  describe  his  method  of  curing  clover  hay  in 
air-tight  mows?"  ' 

DR.  THAYER:  Very  easily  done.  If  you  have  an  air-tight  mow 
put  your  hay  in  and  shut  it  up  and  I  don't  care  how  green  it  is 
when  you  put  it  in.  An  ordinary  mow  will  not  do.  I  have  put  it  in 
a  mow  where  I  could  close  it  up  and  I  have  put  it  in  so  wet  that 
my  helper  said  it  would  be  manure  in  a  short  time,  but  I  never  had 
better  hay.  But  it  must  be  practically  air-tight.  This  hay  was 
cut  in  the  evening  from  four  to  six  o'clock  and  put  into  the  mow  the 
next  morning,  and  not  ten  pounds  of  it  ever  mildewed. 

A  Member:  Might  we  ask  what  the  result  would  be  if  put  in  a 
mow  that  was  not  air-tight? 

DR.  THAYER:  The  result  would  be  that  it  generates  intense 
heat,  and  as  the  cold  air  comes  in  contact  with  it  you  would  get 
mildewed  hay.  When  you  put  your  hay  in,  go  away  and  stay  away. 
Once  after  three  or  four  days  I  turned  back  a  board  and  stuck  my 
head  into  the  mow,  and  I  might  just  as  well  stuck  it  into  a  bake 
oven  and  I  shut  it  down  on  the  hay.  There  was  just  one  little  place 
where  the  air  had  gotten  through,  perhaps  a  yard  square,  and  there 
the  hay  was  mildewed.  But  aside  from  that  there  was  not  a  mil- 
dewed spot. 

A  Member:  I  would  like  to  ask  the  Doctor  if  that  hay  would  not 
have  been  better  if  he  had  waited  until  the  dew  was  off  it  and  then 
put  it  away  ? 

DR.  THAYER:  I  do  not  think  it  would.  ' 
The  Member:  I  thing  it  would.    There  might  have  been  a  little 
fungus  on  it.    I  tried  it. 

DR.  THAYER:  That  is  correct. 

MR.  BLYHOLDER:  The  next  question  is  addressed  to  no  one 
particularly: 

"How  to  feed  alfalfa  so  that  cattle  do  not  become  hoven?" 

The  CHAIRMAN:  Mr.  Lighty,  will  you  answer  that? 

MR.  L.  W.  LIGHTY:  I  never  had  any  experience  in  feeding  al- 
falfa. In  feeding  clover  I  never  had  any  trouble.  The  only  thing 
to  be  watched  is  to  keep  the  cattle's  digestive  apparatus  in  proper 
condition  and  you  will  not  have  hoven  cattle.  I  presume  it  would 
be  the  same  with  alfalfa. 
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A  Member:  Perhaps  Professor  Cooke  has  had  more  experience  in 
feeding  alfalfa  and  could  give  us  some  information  on  this  question. 

PROF.  COOKE :  I  feed  alfalfa  and  never  found  anybody  yet  who 
pretended  to  feed  it  without  producing  hoven  cattle.  It  is  always 
experienced,  and  you  do  not  necessarily  lose  animals.  I  have  lost 
only  one  in  all  my  feeding,  and  that  was  a  cow  fed  on  first  class,  dry 
alfalfa  hay;  fed  in  the  barn,  went  down  to  the  spring  and  drank  and 
was  dead  in  ten  minutes.  But  there  is  no  such  thing  as  preparing 
alfalfa  in  such  a  way  that  it  is  not  dangerous  to  feed,  whether  to 
sheep  or  cattle,  and  the  only  thing  is  to  keep  watch,  and  if  they  do 
bloat  give  something  to  bring  it  down.  We  finally  settled  on  am- 
monia as  producing  the  best  results  for  reducing  the  bloat.  Keep  a 
little  bottle  of  ammonia  in  the  stable  and  on  any  signs  of  bloat  we 
give  it  at  once,  and  in  that  way  we  feed  year  after  year,  and  have 
lest  no  cattle.  But  I  want  to  insist  on  that  fact  that  there  is  no 
way  of  feeding  it,  or  cutting  it,  no  way  of  curing  it,  which  will  put 
it  in  such  condition  that  it  is  not  liable  at  any  time  and  with  any 
stock  to  produce  hoven. 

A  Member:  Feed  the  cows  all  they  will  eat  until  4  or  5  o'clock 
at  night.  Cut  it  sometime  before  you  are  going  to  feed  it,  and  give 
it  in  a  wilted  condition,  and  it  will  not  be  so  apt  to  bloat. 

A  Member:  I  would  like  Professor  Cooke  to  tell  us  the  amount 
of  ammonia  to  give  an  animal. 

PEOF.  COOKE:  The  ordinary  household  ammonia  reduced  to 
about  one-fourth  the  strength,  and  then  give  about  half  a  pint  of 
that;  giving  it  in  a  bottle,  forcing  it  down  the  cow's  mouth. 

A  Member:  I  put  in  that  question  for  the  reason  that  I  was  in- 
formed it  was  a  dangerous  food  in  that  respect.  I  put  out  some  al- 
falfa, and  if  this  is  the  case  we  want  to  go  slow  in  its  use. 

PROF.  COOKE :  It  is  first  rate  for  hogs.  Either  sheep  or  cattle 
can  be  fed  safely  and  the  feeding  of  green  alfalfa  in  the  barn  is 
almost  as  dangerous  as  to  pasture,  although  the  chances  are  that 
you  can  feed  right  along  without  danger;  but  always  keep  in  mind 
that  you  are  dealing  with  a  risky  material. 

MR.  BLYHOLDER:  The  next  question  is: 

"When  and  how  to  sow  the  clover  on  grain  stubble  so  as  to  keep 
up  the  usual  rotation?" 

DR.  THAYER:  I  possibly  don't  quite  grasp  what  is  meant  by 
the  usual  rotation,  but  I  suppose  to  follow  wheat  with  corn,  and 
in  that  case  crimson  clover  can  be  sown  on  the  stubble  during  the 
last  of  May  or  from  that  on  and  corn  planted  the  next  year.  The 
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i.atural  time  for  crimson  clover  is  right  after  harvest,  and  it  don't 
interfere  with  any  rotation  if  followed  by  corn  or  potatoes.  Of 
course  we  would  not  follow  with  oats  or  wheat. 

A  Member:  When  would  he  plant  his  corn  if  he  sows  the  crimson 
clover  in  May? 

DR  THAYER:  I  said  turn  it  under  in  May.  There  is  one  thing 
we  should  be  careful  about.  When  you  are  turning  under  such  a 
mass  of  matter  soon  after  the  middle  of  May,  you  want  to  roll  that 
ground  very  thoroughly.  There  has  been  a  great  deal  of  fear  that 
that  would  sour  the  soil.  There  is  not  any  ground  for  fear  on  that 
score  It  is  more  dangerous  to  turn  under  a  half  developed  crop 
than  a  crop  pretty  well  matured  and  up  to  blossoming.  But  roll 
and  compact  your  ground  thoroughly,  and  I  will  guarantee  there 
will  be  no  acid  there  to  do  damage. 

MR.  BLYHOLDER:  The  next  question  is  directed  to  Dr.  Leonard 
Pearson,  State  Veterinarian.    It  is: 

"What  is  the  cause  and  the  remedy  for  white  scours  or  cohlera  in 
newly  dropped  calves?" 

MR   GEORGE  CAMPBELL:  This  disease  is  really  known  as 
a  blood  poison  of  a  rapid  form  that  results-  from  the  affection 
of  the  calf  through  the  navel  at  the  time  it  is  born.    One  of  the 
symptoms  of  the  disease  is  known  as  white  scours.    The  prevention 
of  the  disease  depends  upon  the  prevention  of  the  infection.  Now 
if  a  calf  is  born  at  a  place  where  the  organisms  of  disease  do  not 
exist,  the  calf  is  not  affected,  apd  so  we  notice  that  calves  born  lu 
summer  time  are  usually  exempt  from  this  disease.    It  is  chiefly  a 
disease  of  the  winter  season  when    calves  are  born  m  infected 
stables.    Last  winter  I  was  consulted  in  reference  to  this  matter  m 
a  case  where  there  had  been  considerable  trouble  from  this  cause. 
There  the  successful  treatment  that  was  followed  was  to  bmld  a 
separate  calving  stable,  an  outside  building,  to  which  the  cows  were 
moved  two  or  three  weeks  before  calving,  and  were  kept  perfectly 
clean  and  disinfected  frequently  and  the  calves  remained  exempt 
from  this  disease.     In  parts  of  Ireland  this  disease  has  been  a 
scouroe    It  has  almost  ruined  the  farmers  of  some  large  dairying 
districts  because  they  lost  all  their  calves,  and  they  found  they 
could  prevent  it  by  being  very  careful  about  the  surroundings  and 
bv  disinfecting  the  navel  of  the  calf  by  washing  it  off  with  a  solu^ 
tion  of  carbolic  acid  or  a  like  disinfectant  solution,  and  after  that 
the  navel  is  painted  with  iodine  and  covered  with  collodium  m  order 
to  protect  it  from  germs,  and  in  that  way  the  disease  is  avoided. 

A  Member:  In  our  place  we  make  it  a  point  to  raise  all  the  calves 
we  can  and  we  have  had  trouble  with  the  Avhite  scours,  and  it  is 
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conceded  that  they  are  caused  as  has  just  been  stated.  We  turn 
our  cows  into  a  box  stall  a  week  previous  to  their  calving  and 
change  a  liberal  bod  every  day.  If  our  calves  show  any  dispo- 
sition to  white  scours  we  doctor  them  at  once.  We  haA^e  tried  a 
half  dozen  remedies.  We  have  lost  a  good  many  calves,  and  I  be- 
lieve the  loss  of  calves  in  the  United  States  by  white  scours  is 
about  $4,000,000  per  annum.  So  we  make  an  object  of  raising  calves 
and  wanted  to  find  the  best  remedy  for  this  disease,  and  we  kept  try- 
ing until  we  found  this  one  to  be  good,  and  in  about  three  out  of 
four  cases  it  is  successful.  As  soon  as  it  is  observed  that  the  calf 
has  the  scours,  which  will  be  soon  after  it  is  born,  give  it  twenty 
drops  of  laudanum;  in  six  hours  give  it  twenty  drops  more,  and  if 
no  relief  is  manifest  at  the  end  of  twelve  hours  more  give  it  forty 
drops,  and  in  ten  hours  more  you  will  have  a  dead  calf  or  a  live  one, 
and  in  three  cases  out  of  four  the  calf  revives.  This  has  been  my  ex- 
perience for  five  years.    We  raise  twenty  calves  per  season. 

ME.  CAMPBELL:  We  have  been  troubled  in  Bradford  county 
with  these  white  scours  in  calves  for  some  years  back.  In  making 
a  study  of  that  thing  I  found  out  that  we  have  not  got  the  right 
hold  of  it  yet.  As  near  as  I  could  study  it  down  on  our  farms 
I  found  out  that  it  was  a  distinct  fungus  poison  that  takes  place 
in  the  cow.  When  the  cow  is  dry  they  take  any  old  musty  corn 
stalks  or  any  old  grass,  or  any  indifferent  feed  and  think  it  is 
good  enough  for  her,  as  she  is  not  producing  an  immediate  return. 
If  you  feed  your  cows  good,  pure  food  you  will  have  healthy  cows. 
If  a  cow  wants  good  feed  at  any  time,  it  is  the  time  when  she  is  dry, 
and  has  double  demands  made  upon  her.  And  if  you  feed  a  cow 
poison  that  works  out  through  her,  the  calf  will  be  poisoned 
without  a  doubt.  So  the  prevention,  in  a  great  measure,  is  to  feed 
good  food  to  her  when  she  is  dry.  If  you  feed  a  poor  food  when  she 
is  milking,  that  poison  is  carried  off  in  the  milk.  So,  you  will  have 
no  trouble  if  you  feed  good  feed  when  the  cow  is  dry. 

MR.  BLYHOLDER:  The  next  question  is  addressed  to  Professor 
Watts,  and  is: 

"How  do  you  apply  sodium  nitrate  to  growing  cabbage,  tomatoes, 
etc?" 

PROF.  R.  L.  W^ATTS:  Apply  it  before  we  put  out  the  plants,  and 
then  immediately  about  the  plants  a  top  dressing  is  used.  With 
cabbage  we  make  three  applications  and  apply  about  a  teaspoon 
full  at  each  application.    This  can  be  done  at  a  small  cost. 

MR.  R.  S.  SEEDS:  Last  Friday  a  week  ago,  on  the  22d  of  May,  I 
went  out  and  sowed  nitrate  of  soda  over  a  poor  spot  and  now  as  far 
as  the  eye  will  carry,  or  as  far  as  you  can  go,  you  can  see  that  spot 
with  the  nitrate  of  soda  over  it. 
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MR  M  S  BOND:  I  could  not  afford  in  my  market  gardening  to 
goto  the  trouble  in  applying  tWs  application  of  nitrate  of  soda  by 
hand  We  have  a  machine  to  apply  it  with.  We  go  right  through 
the  patch  as  far  as  a  man  can  walk  and  throw  the  nitrate  or  any 
other  fertilizer  we  wish  to  apply  right  to  the  side  on  each  side  o 
the  plants  in  the  row.  It  is  a  little  waste  between  the  hills,  but 
the  waste  is  not  near  as  much  as  the  cost  of  labor.  You  can  get  a 
little  hand  machine  to  do  this,  and  you  can  apply  it  that  way  just 
as  far  as  a  man  can  walk  through  the  patch.  I  can  apply  nitrate 
of  soda  or  potash  practically  with  this  machine.  ■  .    .  ; 

MR.  BLYHOLDER:  The  next  question  is: 
"Is  it  profitable  to  feed  ensilage  to  beef  cattle." 
DR  H  P  ARMSBY:  Mr.  Chairman,  I  am  not  able  to  answer  that 
question  from  experience,  having  never  tried  the  experiment.    I  see 
lo  reason,  however,  why  ensilage  would  not  be  a  good,  cheap 
food  for  fattening  cattle  unless  perhaps  in  the  flnishmg  stage.  1 
believe  it  has  the  reputation  of  making  the  cattle,  as  we  term  it 
soft  and  they  think  it  desirable  to  finish  them  upon  dry  feed,  feo 
far  'around  here  it  is  a  comparatively  new  feed,  and  a^  an  actual 
fact  I  do  not  know.    It  is  a  question  which  I  think  needs  thorougn 
investigation,  but  I  see  no  reason  why  ensilage  should  not  be  an  ex- 
cellent food  in  the  early  stage  of  fattening. 

PROF  HAMILTON:  I  happened  to  see  a  report  made  by  the  Di- 
rector of  the  Tennessee  Experimental  Station  on  this  question. 
They  tried  the  feeding  of  cattle  upon  ensilage,  in  connection  with 
some  dry  food  to  balance  the  ration.     Their  ensilage  consisted  o 
cow  peas  and  sorghum.     The  results  were  to  me  startling^  The 
several  months  of  feeding  averaged  between  two  and  two  and  a  ^ali 
pounds  a  day  gain,  I  have  forgotten  the  exact  figures,  f^J^f-^^^ 
two  and  two  and  a  half  pounds  per  day  durmg  the  period  of  feedm 
\nd  now  they  are  comparing  that  with  pasture  and  have  put  in 
another  district  with  blue-grass  pasture,  with  a  view  to  discover 
whether  the  pasture  will  increase  the  weight  more  rapidly  than  en- 
Tilage  or  whether  there  will  be  a  falling  off.    When  the  experiment 
is  completed  I  think  it  will  be  one  of  the  most  interesting  to  catt  e 
feeders  in  the  country,  because  I  think  we  must  come  back   o  this 
manner  of  feeding.    I  give  you  this  statement  as  the  result  of  a 
Trefui  experiment.    The  animals  weighed  about  800  pounds  apiece, 
and  all  the  expenses  were  figured  up  and  it  was  found  nnich  cheaper 
than  animals'fed  on  dry  feed  or  in  any  other  way.    ^he  e-ihig 
was  carried  on  in  connection  with  the  ordinary  way  of  feeding  by 
dry  feed  and  the  ensilage  was  not  only  the  cheapest,  but  the  in- 
crease the  greatest  of  anything  used.    You  can  get  the  bulletin  on 
this  by  writing  to  Dr.  Soule,  of  the  Tennessee  Experimental  Sta- 
tion. 
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MR.  JASON  SEXTON:  Mr.  Chairman,  F  am  much  interested  in 
this  experiment.  I  have  practical  experience  on  that  line,  and  want 
to  corroborate  what  Prof.  Hamilton  has  said  in  the  feeding  of  ensi- 
lage for  fattening  steers  or  cattle.  It  is  an  interesting  question,  for 
we  of  the  east  must  compete  more  or  less  with  the  cattle  feeding  of 
vhe  west,  and  my  experience  teaches  me  that  there  is  nothing  that 
the  farmers  of  the  east  can  feed  their  fattening  cattle  upon  much  bet- 
ter than  upon  good  ensilage,  now  that  we  hare  learned  how  to  make 
it.  The  question  was,  how  to  make  ensilage  properh'  and  have  it  in 
its  best  possible  condition.  We  have  solved  that  now  since  away 
back  in  1880,  down  to  the  present  time.  I  want  to  say  that  a  few 
years  ago  we  started  with  100  steers,  all  in  one  stable,  and  fed  them 
upon  ensilage  for  over  four  months.  Those  steers  were  fattened 
mostly  upon  ensilage,  and  the  balance  ration  was  the  wheat  bran  and 
corn  meal  fed  with  it.  We  have  never  had  a  stable  of  cattle  do  bet- 
ter, and  they  were  sold  to  Martin  &  Co.,  and  shipped  to  Liverpool. 
We  never  had  animals  gain  as  rapidly  as  they  did  upon  the  ensilage 
fed  them.  The  corn  was  nearly  glazed  as  we  put  it  in  the  silo.  It 
was  grown  not  very  thickly.    It  was  a  good  strong  feed. 

Now  then,  there  are  many  farmers  near  Philadelphia,  in  my  coun- 
ty, that  are  attending  the  markets  weekly,  that  feed  and  butcher 
their  own  cattle,  and  these  cattle  now  are  mostly  fed  upon  their 
corn  crop,  grown  as  you  grow  your  corn  crop,  put  up  and  put  in  the 
silo  with  the  full  ears  on,  and  these  steers  are  butchered  and  sold  in 
the  markets  of  Philadelphia  and  fattened  mostly  upon  ensilage  for 
the  reason  that  it  is  the  cheapest  food  by  far  we  can  secure.  In 
this  way  we  think  we  can  compete,  in  a  small  measure,  with  the 
feeding  of  cattle  in  the  west. 

MR.  S.  F.  BARBER :  I  have  been  observing  the  benefits  of  feeding 
ensilage  for  a  good  many  years  and  never  in  this  time  have  I  been 
able  to  find  anything  that  will  put  on  flesh  so  rapidly.  I  have  not 
been  feeding  beef  cattle  on  a  large  scale,  but  I  find  it  the  strongest 
feed  I  can  get.  I  remember  some  gentlemen  came  to  my  place  from 
the  city  of  Baltimore,  who  were  large  feeders,  and  the  question  in 
their  minds  was  whether  to  build  a  silo  for  feeding  beef  cattle.  I 
told  them  that  my  best  experience  convinced  me  that  they  could  get 
nothing  that  would  prove  more  profitable.  Out  of  the  four,  one 
gentleman  said:  "Mr.  Barber,  I  have  made  up  my  mind  that  I  will 
build  a  silo."  And  then  I  asked  him  to  give  me  a  report  of  the 
result  when  he  sold  the  cattle.  Some  time  afterward,  the  gentle- 
man wrote  me  that  in  selecting  the  same  cattle  out  of  the  same 
pen  that  his  neighbors  had  he  had  been  able  to  put  on  150  pounds 
per  head  more  weight  than  by  any  other  method. 

I  notice  by  the  Breeders  Gazette  lately  that  the  gentlemen  of 
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the  west,  Iowa  and  Nebraska,  are  coming  to  see  the  value  of  silos. 
One  man  reported  that  his  cattle  had  made  a  gain  of  three  and  a  half 
pounds  a  day.  I  am  convinced  that  the  day  has  arrived  when  the 
farmer  must  have  a  silo  to  feed  beef  cows.  I  am  glad  to  see  the  in- 
terest taken  in  this  because  I  am  satisfied  it  is  only  a  question  of  a 
few  years  until  every  farmer  in  this  country  must  have  a  silo.  He 
cannot  do  without  it. 

A  Member:  I  want  to  ask  Professor  Hamilton  whether  the  gentle- 
men in  the  eastern  sections  will  have  to  feed  beef  cattle  in  prefer- 
ence to  dairying. 

PROF.  HAMILTON:  I  believe  that  the  feeding  of  beef  cattle 
is  going  to  be  general  all  over  the  east,  and  while  dairying  will 
be  maintained  and  be  a  great  industry,  yet  in  the  districts  remote 
from  the  railroad  the  feeding  of  beef  cattle  will  be  the  industry.  As 
soon  as  we  can  do  it,  as  has  been  suggested,  feed  in  competition  with 
the  western  grower,  then  we  will  come  back  to  this  industry  that  has 
departed  from  our  midst  in  recent  years.    I  feel  very  strongly  that 
the  dairying  practiced  in  the  eastern  part  of  Pennsylvania  has  been  a 
disadvantage  to  that  section;  that  the  selling  of  the  milk  crop 
in  the  cities  has  positively  been  a  disadvantage  to  the  farmers  of 
the  east,  and  if  we  come  back  to  the  feeding  of  beef  cattle  we  will 
keep  on  our  farms  everything  of  value.    I  believe  the  time  is  at 
hand  when  we  will  be  able  to  do  that  and  this  ensilage  question  is 
the  one  that  Avill  solve  that  problem. 

A  Member:  I  have  never  had  any  experience  of  my  own  on  this 
subject,  but  I  watched  a  neighbor  this  winter  feeding  ensilage  to 
beef  cattle.  He  kept  a  dairy,  using  the  silo,  and  he  thought  that 
there  was  too  much  that  went  off  the  farm  in  the  milk.  He  put 
up  about  twenty  steers  and  fed  them  ensilage.  I  feed  a  great  many 
cattle,  but  not  with  ensilage.  I  have  his  report  for  it,  and  I  never 
saw  steers  do  better  that  those  steers  did.  He  is  so  converted  to  the 
idea  that  he  is  now  building  another  silo.  He  finished  them  off  at 
the  close  of  the  winter.  They  took  on  fiesh  as  good  as  in  pasture. 
We  know  that  if  cattle  are  fed  in  pasture  they  grow  right  along, 
and  this  they  did  on  ensilage,  and  I  want  to  agree  with  what  has 
been  said,  that  if  we  use  the  silo  to  fatten  beef  cattle  it  will  be 
more  advantageous  to  our  farm  than  selling  off  the  milk. 

PEOF.  HAMILTON:  I  want  to  call  attention  particularly  to  the 
•  fact  that  Professor  Waters,  of  Missouri,  who  used  to  be  here,  is 
preparing  a  bulletin  for  the  Department  of  our  State  on  this  very 
subject  of  the  feeding  of  beef  cattle  in  Pennsylvania.  You  want 
to  look  out  for  that  when  it  is  published.  You  know  Professor 
Waters  is  one  of  the  leading  agriculturists  in  the  United  States 
It  will  be  published  by  the  Department.    It  was  several  months  ago 
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that  the  arrangement  was  made  for  it.  I  think  the  members  of 
this  Board  and  our  lecturers  will  want  to  study  it  carefully.  It  will 
be  a  demonstration  of  the  best  method  of  raising  beef  cattle  in  Penn- 
sylvania and  of  its  superiority  over  any  other.  It  will  be  a  good 
thing  for  the  majority  of  our  farmers. 

DR.  AEMSBY:  I  want  to  suggest  that  there  are  two  phases  of  the 
subject  which,  I  think,  will  help  us  in  this  matter  of  returning  more 
or  less  to  the  fattening  of  beef  cattle.  One,  is  the  question  under 
discussion  of  the  more  extensive  use  of  ensilage  for  food;  the  utiliza- 
tion of  the  corn  crop.  The  State  College  for  the  past  three  years 
has  been  following  up  a  line  of  investigation  in  this  direction  which 
was  suggested  by  Professor  Hamilton,  and  one  thing  under  consid- 
eration is  the  matter  of  diminishing  the  labor  cost  by  feeding  in 
bunches  instead  of  putting  up  the  cattle  as  has  been  the  practice, 
and  the  result  of  three  years'  experiment  has  been  that  the  cattle 
did  just  as  well,  after  being  dehorned,  and  in  addition  to  that,  there 
was  a  considerable  saving  in  the  manner  over  the  ordinary  method 
of  handling— considerable  less  loss  of  the  fertilizing  material— and 
that  means  a  considerable  economy  in  production. 

During  the  last  winter  we  have  been  feeding  one  lot  of  cattle  in 
the  barn  and  another  lot  in  an  open  shed,  but  otherwise  exposed  to 
the  weather.  We  did  not  succeed  in  making  the  conditions  quite 
ideal,  but  the  cattle  outdoors  did  very  nearly  as  well  as  those  in 
the  barn,  and  gave  them  a  little  dryer  quarters,  and  I  am  convinced 
from  the  results  of  numerous  experiments  that  they  would  have 
done  equally  well.  This  contradicts  the  idea  about  the  necessity 
for  shelter,  but  it  seems  to  be  thoroughly  established  now  by  trying 
experiments  that  the  fattening  steer  is  producing  more  heat  than 
he  needs,  and  that  he  will  be  more  comfortable  and  do  better  if  he 
is  exposed  to  moderately  cold  weather.  So  that  there  is  another 
question,  that  is  to  say,  we  can  approximate  to  the  conditions  that 
have  maintained  in  the  west,  where  practically  from  necessity  and 
carelessness  they  make  the  conditions  very  simple,  not  much  more 
than  enclosing  their  cattle  and  giving  them  lots  to  eat,  making  the 
whole  handling  very  simple.  So  that,  in  feeding  operations,  wo 
are  progressing,  and  our  results  and  those  obtained  in  other  States 
will  do  a  great  deal  towards  rendering  the  beef  cattle  in  Pennsyl- 
vania and  the  eastern  States  generally  a  more  profitable  and  de- 
sirable branch  of  animal  husbandry  than  it  has  been  heretofore. 

ME.  BLYHOLDER:  The  next  two  questions  in  my  hands  are  re- 
lated, and  can  be  discussed  at  the  same  time,  and  I  will,  therefore, 
read  them  both  now.    The  first  is: 
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"Is  not  timothy  cut  green  for  hay  not  underestimated?"  ' 
The  other  is: 

"What  is  the  best  substitute  for  hay  when  the  hay  crop  is  short?" 

PROF.  COOKE:  My  experience  with  early  cut  timothy  was  in 
the  State  of  Vermont,  and  I  think  one  of  the  hottest  fights  I  have 
ever  had  in  an  agricultural  institute  was  when  I  undertook  to  de- 
fend the  cutting  of  timothy,  at  the  usual  stage  of  cutting,  before 
a  serious  public  and  an  audience  of  dairymen.     From  chemical 
analysis,  timothy  has  the  largest  percentage  of  digestible  material 
just  when  it  is  in  full  blossom,  and  judging  from  the  chemical  side, 
I  advocated  to  that  audience  that  that  was  the  proper  time  to  cut 
their  timothy;  and  they  jumped  on  me  with  both  feet.    The  Ver- 
monter  has  found  out  by  experience  that  just  so  many  days  as  he 
cuts  his  timothy  earlier,  just  so  much  more  milk  and  butter  is  he 
going  to  get  out  of  his  cows  in  winter  time.    If  you  go  up  there  you 
will  find  them  depending  largely  on  timothy  hay,  but  cutting  it 
early.    They  say  the  stage  for  cutting  is  as  soon  as  you  can  see  the 
first  sign  of  any  purple  coloring,  which  really  is  before  the  plant  be- 
gins to  blossom.    And  using  that  as  their  hay  they  are  able  to  get  a 
o-ood  flow  of  milk  in  the  winter  time.    The  time  to  cut  clover  is 
about  the  time  to  begin  haying;  the  first  Monday  after  the  Fourth  of 
July.    Their  idea  is  to  begin  earlier  and  celebrate  their  Fourth  of 
July  after. 

Chemical  analysis  shows  that  the  timothy  cut  in  that  stage  has  a 
much  higher  digestibility  and  practically  is  very  much  richer  in 
albuminoids.  The  objection  is  that  by  this  early  cutting  you  de- 
crease the  weight  of  the  crop,  and  yet  you  get  a  much  larger  in- 
crease in  the  aftermath,  and  that  also  has  a  high  digestibility  and 
a  high  nitrogen  content.  So  in  cutting  early  you  are  getting  a 
first  class  material  for  the  dairy  cow.  I  am  not  talking  now  about 
selling  or  feeding  any  but  dairy  cows. 

One  word  more  with  reference  to  the  last  question  under  discus- 
sioin.  I  have  had  some  little  experience  in  the  line  of  feeding  ensi- 
lage to  steers,  and  I  agree  to  everything  that  has  been  said  about 
feeding  steers  in  the  early  stage.  I  have  found,  taking  steers  out  of 
the  same  bunch,  and  gradually  breaking  them  ofe  the  ensilage  the 
last  few  weeks,  that  they  kept  their  condition  better  than  those  that 
had  not  been  rounded  off  with  dry  feed,  so  that  I  would  certainly 
advise,  if  the  steers  are  to  be  shipped  from  the  farm,  that  the  fat- 
tening be  finished  on  some  dry  food. 

MR.  R.  J.  WELD:  We  had  some  timothy  along  our  line  and  our 
dairy  cows  were  bothering  us  by  reaching  through  after  this 
timothy  and  breaking  the  fence.  I  suggested  that  we  cut  it  as  it 
was  and  obviate  this  nuisance.  This  was  just  after  the  heads  came 
in  sight,  about  the  middle  of  June.    We  cut  this  and  put  it  in  the 
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mow  and  along  in  the  winter  when  we  came  to  it  I  never  fed  any 
kind  of  hay  that  the  cows  seemed  to  relish  as  much  or  came  as  near 
their  liking  of  clover  hay  as  that  green  timothy  hay,  and  from  the 
cows  actions  or  responses  I  am  satisfied  that  the  majority  of  the 
farmers  in  our  State  wait  at  least  two  or  three  weeks  too  long  be- 
fore cutting  their  timothy  hay. 

HON.  E.  S.  HOOVER:  On  this  matter  of  cutting  timothy  hay,  I 
find  by  experience,  as  already  stated,  that  the  better  time  to  cut 
it  for  milch  cows  is  before  it  gets  into  bloom  or  blossom;  for  horses 
or  market  I  think  the  better  time  and  most  profitable  is  to  cut  it 
just  before  the  blossom  is  off.  The  objection  I  have  to  cutting  it 
when  the  blossom  is  on  is  that  it  makes  the  hay  dusty.  I  therefore 
do  not  cut  timothy  while  in  blossom,  in  order  to  avoid  the  dust;  I 
cut  before  or  after,  whether  for  milch  cows  or  horses  and  market. 

MR.  BLYHOLDER  :  You  have  heard  all  the  questions  sent  in  be- 
fore this  morning's  session.  Those  just  sent  in  and  any  others 
you  may  have  during  the  morning  we  will  hold  over  for  our  next 
session. 

The  CHAIRMAN:  The  next  paper  on  the  programme  is  "Com- 
mercial Fertilizers,  their  Nature  and  Use,"  by  Hon.  T.  J.  Philips, 
of  Atglen,  Pa. 

MR.  PHILIPS:  Those  who  are  as  familiar  with  this  sub- 
ject as  I  am  will  realize  that  it  is  a  broad  subject,  and  it  is  not  pos- 
sible to  treat  it  very  fully  in  the  time  assigned  me,  and  I  propose  to 
limit  myself  to  that  time. 

I  think  it  is  proper  to  you  to  say  that  this  paper  has  not  been  pre- 
pared practically  for  your  information  because  I  presume  that  most 
of  the  men  before  me  are  just  as  familiar  with  this  question  as  I  am, 
and  I  have  prepared  it  more  particularly  to  meet  the  diflflculties  and 
queries  that  I  hear  in  Farmers'  Institute  work,  and  to  try  and  help 
some  of  the  thousands  of  men  who  will  read  it  after  you  and  I  have 
forgotten  it. 

The  paper  is  as  follows: 
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COMMERCIAL  FERTILIZERS,  THEIR  NATURE  AND  USE. 


BY  HON.  T.  J.  PHILIPS,  AtgUn,  Pa. 


The  last  quarter  of  the  19th  century  has  done  more  to  utilize  the 
waste  than  all  time  gone  before.  Minerals  were  lying  in  the  earth 
around  and  among  us,  only  waiting  for  organized  capital  to  mine 
and  prepare  them  for  the  use  of  mankind.  Products  that  always 
had  been  considered  waste  were  husbanded  and  made  useful  to  man. 

The  time,  energy  and  capital,  spent  in  disseminating  knowledge 
of  and  a  market  for  these  prolucts,  has  been  only  a  little  less  than 
that  consumed  in  their  preparation  for  our  use.    When  human  labor 
alone  was  depended  upon,  to  prepare  the  soil,  plant  and  reap  the 
crops,  intensive  farming  was  practicable  only  upon  limited  areas. 
The  Civil  War  drained  the  country  of  one-sixth  of  its  able  bodied 
men,  but  the  ingenious  mechanic  supplied  the  deficiency  by  building 
machines  to  do  their  work.    WitJi  the  return  of  peace,  business  in 
every  line  received  an  impetus  before  undreamed  of.    Cities  grew  as 
by  magic.    Mills,  factories  and  shops  poured  great  clouds  of  smoke 
skyward.     These  busy  thousands  must  be  fed.     The  cultivated 
farms  under  the  more  severe  and  exhaustive  cropping  showed  evi- 
dence of  failure.    The  available  plant  food  had  been  shipped  to  the 
towns;  its  waste  was  in  the  river  bottoms  or  beyond  the  sea,  and 
could  not  be  returned  to  the  soil. 

Artificial  methods  were  tried  to  repair  the  loss.  The  islands  of 
the  sea  were  denuded  of  their  nitrogen  in  guano.  Ashes  from  mill 
and  tannery  furnished  phosphoric  acid  and  potash,  but  these  sources 
proved  inadequate.  The  rainless  desert,  deep  mines,  etc.,  were 
required  to  give  up  their  treasures. 

To-day  more  than  five  million  dollars  is  expended  annually  in 
Pennsylvania  alone  for  these  elements,  necessary  to  plant  growth. 
And  when  we  realize  that  possibly  one-fourth  of  this  great  sum  is 
wasted  because  unwisely  expended,  this  question  of  commercial 
fertilizers  becomes  worthy  of  the  attention  of  any  one  interested 
in  the  growth  of  plant  life.  Our  lawmakers  and  executive  oflScers 
have  wisely  assumed  to  regulate  the  business,  and  I  confidently  be- 
lieve that  the  sum  annually  appropriated  to  the  Farmers'  Institutes 
is  returned  four-fold,  in  teaching  the  people  who  are  not  chemists, 
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the  nature  and  use  of  what  are  commonly  called  "fertilizers"  alone. 
And  this  is  only  one  of  several  helps  that  are  forcefully  illustrated 
at  every  one  of  the  more  than  three  hundred  institutes  held  in  the 
State  annually.  Five  weeks  ago  I  visited  a  locality  in  which  one  of 
those  institutes  was  held  last  winter,  and  was  told  that  the  informa- 
tion then  obtained  had  saved  them  eighty  dollars  (|80)  on  a  single 
car-load.  The  narrator  himself  had  profited  eight  dollars  ($8)  by 
listening  understandingly  to  one  lecture. 

Of  of  the  fourteen  elements  that  combine  to  make  a  plant,  ten 
are  abundant  everywhere.  And  we  need  concern  ourselves  with 
only  one,  two,  three  or  possibly  four.  Each  of  these  has  a  peculiar 
function,  and  cannot  be  substituted. 

The  perfect  plant  has  roots,  stalk  and  seed,  and  each  member  re- 
quires food  for  its  development.  If  all  are  abundant  and  available, 
the  plant  is  vigorous  and  healthy,  but  if  any  one  is  absent,  or  avail- 
able only  in  insufficient  quantity,  failure  is  the  result.  Our  crops 
differ  as  to  their  requirements.  A  crop  of  wheat,  for  instance,  re- 
quires precisely  the  same  food  that  makes  a  paying  yield  of  pota- 
toes or  of  fruit,  but  the  proportions  of  nitrogen,  phosphoric  acid 
and  of  potash  differ  widely,  so  that  profitable  culture  demands  a 
knowledge  of  the  constituents  of  each.  It  may  be  helpful  to  some 
who  may  read  this  paper  long  after  you  and  I  have  forgotten  it,  to 
know  that  in  a  general  way,  nitrogen  makes  leaf  and  twig  growth, 
I)hosphoric  acid  is  indispensable  in  grains  and  seeds,  while  potash 
predominates  in  roots  and  fruits. 

An  acre  of  good  corn  will  require  twice  as  many  pounds  of  nitro- 
gen as  will  a  full  crop  of  potatoes,  because  of  the  great  stalk  devel- 
opment, but  the  potatoes  will  require  double  the  quantity  of  potash. 
The  nitrogen  of  our  commercial  fertilizers  is  derived  from  many 
sources,  but  principally  from  the  nitrate  of  soda,  a  crude  product 
found  in  the  rainless  districts  of  western  South  America.  Also 
from  blood  and  tankage  from  the  slaughter  houses  and  from  bones. 
The  phosphoric  acid  is  the  most  abundant  in  the  fossil  remains  of 
animals  and  fish  found  in  South  Carolina,  Florida,  Tennessee,  Cuba 
and  elsewhere.  Bones  are  also  rich  in  this  element.  The  potash 
comes  almost  entirely  from  very  deep  mines  in  Germany. 
Plants  can  take  their  food  only  in  a  liquid  form,  and  any  material 
used  to  build  up  the  structure  of  a  plant  is  held  in  solution.  The 
water  absorbed  by  plants  is  not  pure,  containing  probably  two  to 
four  pounds  of  soluble  matter  from  which  plants  derive  their  entire 
supply  of  solid  material,  in  each  ton.  If  a  plant  is  burned  we  find 
in  the  ashes  all  the  elements  derived  from  the  soil,  except  the  nitro- 
gen.   These  solids  will  scarcely  amount  to  more  than  two  or  three 
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per  cent,  of  the  original  weight  of  what  was  supposed  to  be  dry 
matter.  The  great  remainder  is  air  and  water  which  passes  off 
as  vapor  or  gas  while  burning.  The  solid  matter  found  in  the  ashes, 
is  present  in  all  soils,  in  practically  unlimited  quantities,  except 
phosphoric  acid,  potash  and  sometimes,  lime;  and  the  farmer  has 
no  need  to  concern  himself  about  any  others,  except  nitrogen, 
which  is  not  found  in  ashes,  but  is  very  necessary  to  plant  growth. 
It  too,  is  taken  from  the  soil,  and  is  the  one  element  most  easily  de- 
pleted, and  is  at  all  times  the  most  expensive. 

Then  we  reduce  plant  growth  to  the  elements.  Potassium  salts, 
phosphorus  and  nitrogen,  all  combined,  forming  a  very  small  part 
of  the  plant.  Yet  if  any  one  of  them  be  absent  the  plant  cannot 
exist.  These  elements  in  their  crude  state  are  not  soluble,  and  not 
available  to  the  growing  crop.  They  become  available  only  by  the 
slow  process  of  decay,  or  by  breaking  down,  which  makes  them 
soluble.  All  soil  is  a  combination  of  broken  down  mineral  matter, 
pulverized  rock  and  vegetable  matter;  but  if  the  cropping  has  been 
severe  or  continuous,  nature  cannot  supply  the  soluble  material 
necessary  to  make  plants  fast  enough,  they  suffer  for  food,  are 
hungry  and  cannot  thrive.  But  the  use  of  commercial  fertilizers 
here  affords  a  way  out.  In  these  we  can  secure  the  nitrogen,  phos- 
phoric acid  and  potash,  in  exactly  the  form  nature  would  have  sup- 
plied it,  if  time  enough  were  allov  ed,  and  under  favorable  soil  con- 
ditions we  can  secure  perfectly  developed  plants. 

Then,  toe,  these  fertilizing  elements  can  be  applied  wherever  and 
whenever  plants  are  hungry.  The  conditions  of  soil  may  be  per- 
fect as  to  moisture,  heat,  fineness,  etc.,  but  if  any  one  of  these  three 
elements  are  not  present  in  sufficient  quantities  the  plant  suffers. 
As  a  chain  is  not  stronger  than  its  weakest  link,  so  a  plant  is  vig- 
orous or  otherwise  only  in  proportion  to  the  needed  element  that  is 
present  in  most  limited  quantity  and  availability.  A  particular 
soil  might  contain  enough  phosphoric  acid  and  potash  to  make  a 
crop  of  wheat,  but  if  nitrogen  was  lacking,  there  could  be  no  growth. 
Again  there  might  be  present  enough  nitrogen  and  phosphoric  acid 
to  produce  300  bushels  of  potatoes;  but  if  potash  was  not  available, 
there  could  be  no  tubers,  and  so  on  through  the  whole  range  of 
plants,  from  the  tiny  grasses  to  the  giant  tree.  It  is  scarcely  neces- 
sary for  me  to  argue  further  that  by  the  continuous  use  of  only  one 
or  two  of  these  elements,  plant  growth  must  suffer.  At  first  ther.i 
was  enough  of  the  third  or  other  one,  but  stimulated  growth  more 
quickly  exhausted  it,  and  growth  and  profitable  cultivation  halted. 
There  are  soils  that  seem  to  contain  an  abundance  of  potash,  and 
others  lime,  for  all  practical  purposes,  and  upon  these  to  add  more 
would  be  wasteful.  On  a  feldspar  soil,  ground  bone  containing 
only  nitrogen  and  phosphoric  acid  gives  excellent  results,  but  if  that 
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soil  was  broken  down  mica  schist  it  would  beg  for  potash.  Often 
we  hear  the  remark  that  commercial  fertilizers  now  fail  to  produce 
results  when  formerly  they  were  very  satisfactory.  Doubtless  this 
is  due  to  the  fact  that  one-sided  mixtures  have  been  used.  And 
one  of  the  essential  elements  is  present  in  sufiacient  quantity.  In 
such  cases  the  crop  grows  smaller  and  less  abundant  each  year; 
failure  results,  and  the  fertilizer  is  charged  with  having  ruined  the 
soil.  The  application  of  fertilizers  can  never  be  injurious,  but  they 
may  be  so  used  that  no  return  is  obtained.  They  are  simply  more  or 
less  number  of  pounds  of  material  that  the  plants  hunger  for,  mixed 
through  a  much  larger  quantity  of  material  that  has  no  particular 
value.  In  the  higher  grades  of  goods,  no  adulterant  has  been  used, 
but  the  materials  entering  into  their  composition  were  impure. 
And  to  purify  or  concentrate  would  be  more  expensive  than  to  grind, 
mix,  bag  and  freight  the  whole.  Nitrate  of  soda  contains  only 
about  15  per  cent,  of  nitrogen.  And  prepared  fossil  rock  14  to  16 
per  cent,  of  phosphoric  acid.  Hard  wood  ashes,  unleached,  carry  5 
or  6  pounds  of  potash,  and  about  half  as  much  phosphoric  acid  to 
the  hundred,  the  balance  is  moisture,  lime  and  several  other  mate- 
rials which  have  no  especial  value;  but  it  would  cost  more  to  ex- 
tract the  two  ingredients  we  want  than  to  freight  and  apply  the 
whole.  I  cannot  urge  too  strongly,  that  a  plant's  growth  is  in  pro- 
portion to  the  abundance  of  the  smallest  ingredient,  not  to  the  one 
in  greatest  supply. 

Before  I  dismiss  this  phase  of  the  question,  allow  me  to  insist  that 
no  farmer  has  a  right  to  waste  the  manures  of  his  farm  and  depend 
upon  the  commercial  fertilizer,  because  the  elements  above  dwelt 
upon,  important  as  they  are,  be  they  ever  so  abundant  in  the  soil, 
will  be  of  no  avail  unless  humus,  decayed  vegetable  matter,  is  also 
present.  And  I  shall  insist  that  barnyard  manure,  field  manurial 
crops  and  every  such  adjunct  possible  shall  first  be  religiously  hus- 
banded and  applied. 

The  most  successful  and  economic  use  of  commercial  fertilizer 
is  in  conjunction  with  barnyard  manure.  Such  manures  are  usually 
one-sided,  being  richer  in  nitrogen  than  in  the  other  elements  de- 
sired. Wisdom  suggests  that  we  should  spread  thinner  and  add  a 
reasonable  quantity  of  the  mineral  elements  to  balance  up.  If  such 
manures  are  not  available,  plowing  under  clover,  sod  or  some  other 
organic  matter  may  supply  the  necessary  nitrogen. 

I  have  taken  an  interest  in  classifying  the  goods  put  upon  the 
market  as  commercial  fertilizers  and  find  that  during  the  year  1901, 
1,066  brands  were  licensed  and  sold  in  Pennsylvania.  There  were 
1,066  diiferent  names  given,  but  they  represented  only  177  different 
combinations  of  the  three  ingredients  allowed  credit  under  our  law. 
Fifty-seven  different  manufacturers  put  exactly  the  same  goods 
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upon  the  market,  but  under  many  different  names,  another,  30, 
another,  23,  and  so  on  down  to  the  special  compounds  of  which 
there  were  found  81  samples,  without  duplicates  in  quality.  We 
found  a  most  popular  brand  of  10  or  12  selling  for  $8.50  f.  o.  b.  in 
Chester  county,  but  $-17.50  was  paid  for  the  same  goods  m  another 
part  of  the  State,  not  including  freight.    One  very  pecuhar  in 
stance  came  under  my  notice  this  spring;  a  dealer  had  among  others 
two  brands  by  the  same  manufacturer,  guaranteeing  precisely  the 
same  grade  of  goods.    One  was  offered  for  sale  in  the  ordinary  100 
lb  bag,  and  was  quoted  to  me  at  $21.50,  the  other  was  m  white 
muslin  bags  under  another  name,  but  $35.00  per  ton  was  asked  for 
it    These  illustrations  prove  the  necessity  of  the  farmers  studying 
the  question  and  familiarizing  themselves  with  the  quality  of  goods 
they  buy.    If  it  is  only  fairly  profitable  to  pay  $8.00  for  a  certain 
brand,  and  that  is  its  commercial  value,  the  party  who  paid  $20.00 
for  it  parted  with  his  cash,  and  very  likely  pronounced  commercial 
fertilizers  a  humbug.    Almost  invariably  the  most  progressive  and 
prosperous  agricultural  communities  use  the  most  fertihzers. 

Those  who  make  a  business  of  selling  them,  avoid  the  less  pro- 
gressive sections.    For  special  crops,  where  the  quantity  applied  is 
generous,  possibly  the  farmer  can  buy  the  ingredients  separately 
and  mix  them  himself;  but  for  general  use,  when  only  two  or  three 
hundred  pounds  per  acre  are  used,  and  possibly  16  lbs.  of  nitrogen 
is  expected  to  fertilize  6  or  7  acres,  only  the  most  thorough  and 
complete  mixing  can  be  of  much  use;  and  this  can  scarcely  be  done 
with  a  shovel  on  the  barn  floor.    Last  year  there  were  43  brands  of 
of  complete  goods  offered  for  sale  that  carried  that  many  pounds 
or  less,  and  these  possibly  represented  over  one-half  of  the  total 
sales    I  am  not  favorable  to  the  so-called  unit  system  of  figuring 
the  value  of  any  given  brand,  but  prefer  to  reduce  all  to  pounds 
and  cents.    To  illustrate:  2-10-4  means  40  lbs.  of  ammonia;  200  lbs. 
of  phosphoric  acid  and  80  lbs.  of  potash  per  ton,  and  can  be  bought 
for  $19.00  cash  f.  o.  b.  car  lots,  which  represents  18  cents  for  am- 
monia, 4  cents  for  phosphoric  acid  and  5  cents  for  potash;  and 
these  same  prices  will  fit  any  brand  that  came  under  my  notice  the 
past  year.    These  prices  cover  the  cost  of  raw  material,  grindmg, 
mixing,  bagging  and  manufacturers  profit.    And  y^t,  three-fourths 
of  all  the  goods  sold  in  this  State  cost  the  consumer  from  50  to  100 
per  cent,  more,  freight  not  included.    And  we  hear  the  wail  "fertili- 
zers are  not  good,  and  farming  don't  pay."    A  little  more  knowledge 
would  save  great  expenditure  and  vexation. 

The  CHAIRMAN:  The  next  paper  will  be  "The  Value  of  Farm 
Manure  and  How  to  Retain  it,"  by  Prof.  Wells  W.  Cooke,  of  Wash- 

ington,  D.  C. 

Prof.  Cooke  presented  his  paper  as  follows: 
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THE  VALUE  OF  FARM  MANURE  AND  HOW  TO  RETAIN  IT. 


BY  Prop.  Wells  W.  Cooke,  Washinaton,  D.  C. 


Farmers  have  for  jears  recognized  the  fact  that  farm  manures 
have  a  value  as  a  fertilizer  for  the  plant  food  they  contain,  but  it 
is  only  within  a  comparatively  short  time  that  these  same  manures 
have  become  valued  for  another  quality,  which,  in  many,  cases  is 
fully  as  important  as  the  fertilizing  value.  The  first  value  is  chem- 
ical and  depends  on  the  chemical  elements  of  plant  food,  the  nitro- 
gen, phosphoric  acid  and  potash  that  are  present;  the  second  is 
mechanical,  and  is  due  to  the  action  of  the  manure  on  the  soil. 

It  is  true  that  plants  must  have  food  to  grow,  but  they  must  also 
have  a  proper  condition  of  the  soil  or  they  cannot  use  the  plant  food 
in  that  soil.  Farm  manure  is  one  of  the  best  agents  for  putting  the 
soil  in  this  correct  condition.  It  loosens  and  lightens  the  soil, 
making  it  porous,  and  letting  in  air  and  sunlight;  farm  manures  are 
great  absorbers  of  water,  one  pound  of  dry  matter  holding  from 
four  to  seven  pounds  of  water,  and  thus  helping  to  tide  the  crop  over 
a  drouth.  When  the  manure  decays,  much  of  it  remains  in  the  soil 
as  the  black  humus,  and  this  has  water-holding  power  in  the  highest 
degree.  As  the  stable  manure  decays  it  gives  off  carbonic  acid, 
which  though  one  of  the  weakest  of  acids,  yet  is  strong  enough  to  act 
on  the  insoluble  plant  food  of  the  soil  and  set  some  of  it  free  for  the 
use  of  the  plant. 

If  soils  contained  no  humus  or  vegetable  matter  they  would  be- 
come so  compacted  that  the  roots  of  the  plants  could  not  penetrate 
through  them,  and  the  crops  would  be  failures.  The  air  and  sun- 
light are  continually  acting  on  the  vegetable  matter,  burning  it  up 
and  hence  it  is  necessary  to  renew  the  supply,  or  the  soil  becomes 
in  a  bad  mechanical  condition.  The  roots  of  plants,  the  stubble  of 
the  grain,  the  sod  of  the  meadow,  all  serve  to  add  vegetable  matter  ^ 
to  the  soil.  The  plowing  in  of  a  green  crop  is  the  common  method 
in  the  South  for  increasing  the  supply  of  vegetable  matter,  but  in 
the  North  this  is  usually  too  expensive,  and  farm  manures  are 
relied  upon  to  furnish  the  bulk  of  the  humus  needed  by  the  crops. 

The  heavier  a  soil  is,  i.  e.  the  more  clay  it  contains,  the  greater  the 
need  of  the  lightening  and  loosening  effects  of  farm  manures,  and 
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on  such  soil  the  mechanical  value  of  the  manure  is  often  greater 
than  its  fertilizing  value.  On  sandy  soils,  the  good  results  are 
equally  apparent,  the  resulting  humus  helping  to  bind  the  loose 
particles  together  and  to  retain  moisture.  The  high  value  of  farm 
manure  for  the  vegetable  matter  it  contains  has  a  direct  bearing  on 
the  methods  of  handling  the  manure  at  the  barn  and  will  be  treated 
at  greater  length  later  in  this  paper. 

Farm  manure  is  usually  thought  of  as  a  source  of  plant  food,  and 
its  value  in  this  direction  depends  on  the  amount  of  nitrogen,  phos- 
phoric acid  and  potash  it  contains. 


AVERAGE    COMPOSITION   OF   FARM  MANURES. 
Pounds  per  1,000. 


Fresh  manure  from  cattle,  solid  

Fresh  manure  from  cattle,  liquid  

Fresh  manure  from  horses,  solid  

Fresh  manure  from  horses,  liquid,  ... 

Fresh  manure  from  sheep,  solid  

Fresh  manure  from  sheep,  liquid,   

Fresh  manure  from,  swine,  solid,   

Fresh  manure  from  swine,  liquid  

Mixed  manure  from  cattle,   

Mixed  manure  from  horses  

Mixed  manure  from  sheep  

Mixed  manure  from  swine,  

Ordinary  farm  manure,  fresh  

Ordinary  farm  manure,  partly  rotted, 
Ordinary  farm  manure,  well  rotted, 
Liquid  drainings  from  manure  pile,  . 


775 
713 
646 
724 
750 
750 
790 
982 


2.9 
5.8 
4.4 

15.5 
5.5 

19.5 
6.0 
4.3 
3.4 
5.8 
8.3 
4.5 
3.9 
5.0 
5.8 
1.5 


s 

o 


o 

p. 

to 
o 


1.7 
0.0 
1.7 
0.0 
3.1 
0.1 
4.1 
0.7 
1.6 
2.8 
2.3 
1.9 
1.8 
2.6 
3.0 
0.1 


o 


1.0 
4.9 
3.5 

15.0 
1.5 

22.6 
1.3 
8.3 
4.0 
5.3 
6.7 
6.0 
4.5 
6.3 
5.0 
4.9 


MANURE  PRODUCED  PER  ANIMAL  PER  TEAR. 


Solids,  lbs. 

Liquids,  ibs. 

Total,  lbs. 

20,000 

8.000 

28,000 

12,00$ 

3,000 

15,000 

760 

380 

1,140 

1,800 

1,200 

3,000 
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PLANT  FOOD  PER  ANIMAL  PER  YEAR. 


a 

o 


o 

ft 
ro 
o 
Si 
Ph 


VI 

d 
o 


0) 


Cow,  . 
Horse, 
Sheep, 
Pig,  •• 


170 

26 

108 

$32  00 

125 

48 

42 

24  00 

8 

6 

14 

2  00 

12 

11 

12 

3  00 

The  preceding  figures  are,  of  course,  averages  and  different  sam- 
ples of  farm  manure  may  vary  quite  widely,  depending  first,  on  the 
kind  and  amount  of  food  consumed,  second,  on  the  land  of  animal, 
and  last,  but  not  least,  on  the  care  of  the  manure. 

Since  all  of  the  fertilizing  value  of  the  manure  is  derived  from 
the  food,  and  since  the  various  cattle  foods  differ  widely  in  the 
amounts  of  plant  food  they  contain,  the  resulting  manure  is  quite 
variable.  Straw  and  poor  hay  are  among  the  materials  lowest  in 
plant  food,  often  containing  hardly  a  dollar's  worth  per  ton,  while 
the  grains  are  much  richer,  and  some  of  the  by-products,  as  cotton- 
seed, linseed  and  gluten  meals,  contain  very  large  quantities  of 
fertilizing  material,  often  almost  equal  in  value  to  their  selling 
price.  The  nitrogen  varies  most  widely,  being  almost  lacking  in 
ripe  straw  and  rising  in  cottonseed  meal  to  more  than  six  per  cent.; 
the  grasses  and  corn  are  poor  in  nitrogen,  while  all  legumes,  such 
as  clover,  pea,  bean,  etc.,  are  rich  in  this  element. 

The  value  of  the  manure  also  depends  on  the  kind  of  animal  that 
produces  it.  A  full  grown  ox  at  rest  in  the  stall  returns  in  the 
manure  pile  all  of  the  nitrogen,  phosphoric  acid  and  potash  con- 
tained in  the  food,  i.  e.  the  fertilizing  values  of  the  food  and  of  the 
manure  are  equal.  A  steer  in  the  last  stage  of  fattening  passes  on 
to  the  manure  pile  nearly  all  of  the  fertilizing  value  of  his  food, 
for  he  has  built  up  the  frame  work  of  his  body,  and  is  merely  filling 
out  the  structure  with  fat.  Fat  contains  no  nitrogen,  phosphoric 
acid  or  potash,  and  consequently  no  matter  how  much  fat  he  puts 
on  his  body,  he  is  not  robbing  the  manure  of  its  plant  food. 

On  the  other  hand  the  young,  growing  animal  is  building  up  the 
bones  of  the  body  that  are  formed  from  the  phosphoric  acid  of  the 
food,  while  much  nitrogen  is  needed  for  the  formation  of  muscle, 
tendons,  skin,  hair,  horn,  hoof,  blood,  and  all  the  organs  and  fluids 
of  the  body.    The  cow  also  abstracts  much  fertilizing  value  from 
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her  food  to  produce  the  casein  aud  albumen  of  the  milk,  both  of 
which  are  rich  in  nitrogen  and  phosphoric  acid. 

The  poorer  the  ration  the  more  completely  is  its  plant  food  re- 
moved, so  that,  for  instance,  young  stock  wintered  on  straw,  would 
produce  manure  almost  lacking  in  plant  food,  while  full  grown 
steers,  fattened  on  linseed  meal;  furnish  the  richest  of  stable 
manure.  Farm  animals  return  to  the  manure  pile  from  60  to  95 
per  cent,  of  the  fertilizing  value  of  their  food.  The  average  of  all 
farm  animals  is  about  80  per  cent. 

The  above  figures  represent  the  amount  of  plant  food  produced  by 
the  animal.  How  much  of  this  the  farmer  will  actually  supply  to 
his  crops  depends  largely  on  how  he  takes  care  of  the  manure. 
Some  loss  is  unavoidable  and  the  farmer's  probleui  is  how  to  re- 
duce this  loss  to  a  minimum.  The  largest  part  of  the  loss  will  be  in 
the  liquid  part  of  the  manure,  and  the  fact  cannot  be  too  often  or 
too  strongly  urged  that  this  loss  is  one  of  the  worst  wastes  of  the 
farm.  The  liquid  manure  has  a  high  fertilizing  value.  The  figures 
just  given  show  that  a  pound  of  liquid  is  worth  fully  two  pounds 
of  solid,  but  as  the  solid  manure  produced  in  a  year  weighs  about 
twice  as  much  as  the  liquid,  it  follows  that  the  yearly  value  of  the 
two  is  about  equal,  and  he  who  allows  the  liquid  part  of  the  manure 
to  run  to  waste  is  losing  half  of  the  plant  food  produced  on  his  farm. 

Special  attention  needs  to  be  called  to  the  comparative  composition 
of  the  liquid  and  solid  parts  of  the  manure.  The  total  nitrogen  of 
the  food  leaves  the  body  about  half  in  the  liquid  and  half  in  the 
solid;  the  phosphoric  acid  is  found  almost  entirely  in  the  solid,  and 
the  potash  as  completely  in  the  liquid.  These  facts  have  had  a 
profound  influence  on  Pennsylvania  agriculture.  Nearly  all  the 
soi^s  of  this  State  are  poorly  supplied  with  phosphoric  acid,  and  if 
this  ingredient  was  easily  lost  from  the  manure,  the  sottled,  older 
portions  of  the  State  would  years  ago  have  become  dependent  on 
the  fertilizer  bag  for  their  supply  of  phosphoric  acid.  But  fortu- 
nately nearly  all  the  phosphoric  acid  of  the  food  leaves  the  body 
in  a  form  not  soluble  in  water,  and  is  saved  in  the  manure  and  re- 
turned to  the  land.  Nevertheless,  these  same  long  cultivated  areas 
have  been  so  robbed  of  their  phosphoric  acid  by  the  selling  from  the 
farm  of  wheat,  hay,  milk  and  cheese,  that  there  are  few  farms  in 
the  State  to-day  that  are  not  seriously  in  need  of  phosphates. 

The  fact  that  the  potash  of  the  food  leaves  the  body  in  the  liquid 
part  of  the  manure  has  been  the  most  potent  factor  in  producing  the 
present  condition  of  fertility  in  Pennsylvania  farms.  Nature 
was  good  to  the  farmer  of  Pennsylvania.  She  filled  his  soil 
with  plant  food,  and  when  he  cleared  off  the  forest  he  found  a 
soil  of  wonderful  productiveness.  Clover  grew  luxuriantly  and 
every  Pennsylvania  farmer  knows  that  when  he  has  a  fine  growth 
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of  clover  in  the  rotation,  the  success  of  the  other  crops  is  assured. 
And  what  did  the  original  settlers  do  with  these  crops.  Many  of 
them  were  sold  off  the  farm,  carrying  away  large  quantities  of  plant 
food;  the  rest  were  fed  to  stock,  and  no  care  whatever  was  taken 
to  save  the  liquid  part  of  the  manure.  Indeed,  in  many  cases  special 
pains  were  taken  to  make  holes  and  cracks  in  the  floor  to  let  the 
supposed  worthless  material  escape.  But  all  this  liquid  manure 
was  carrying  oft'  with  it  the  potash  of  the  food.  In  other  words, 
the  farmer  was  drawing  the  potash  from  the  soil  and  allowing  it 
to  run  to  waste  into  the  streams.  Not  many  years  of  such  a  proce- 
dure would  be  required  to  affect  the  growth  of  the  clover,  for  this 
plant  requires  a  large  amount  of  available  potash  at  its  command 
in  order  to  be  a  success.  At  the  same  time  that  the  clover  was 
being  robbed  of  its  potash  it  was  also  being  injured  in  another  di- 
rection. On  the  removal  of  the  forest  the  soil  was  left  full  of  vege- 
table matter,  and  consequently  light,  springy  and  porous.  These 
are  the  necessary  conditions  for  a  good  crop  of  clover,  since  the 
clover  plant  requires  air  at  its  roots,  equally  as  well  as  at  its 
leaves,  to  grow  vigorously.  The  system  practiced  of  removing 
much  and  returning  little  soon  decreased  the  vegetable  matter  or 
humus  of  the  soil,  leaving  it  more  and  more  compact,  increasing  the 
difficulty  of  securing  a  stand  of  clover,  decreasing  the  size  of  the 
crop,  and  adding  largely  to  the  chances  of  the  clover  freezing  and 
heaving  out  in  the  winter  or  drowning  out  in  the  spring.  It  is 
scant  wonder  that  we  are  told  in  meeting  after  meeting  that  the 
farmers  of  the  vicinity  can  no  longer  grow  red  clover. 

To  obtain  again  good  crops  of  clover,  it  is  necessary  to  restore 
the  original  conditions,  that  is,  to  fill  the  soil  once  more  with  avail- 
able potash,  and  with  vegetable  matter.  The  best  and  cheapest 
way  of  doing  this  is  by  feeding  stock,  saving  all  the  manure  and  re- 
turning it  to  the  soil.  It  is  best  not  to  attempt  to  save  the  liquid 
by  itself  in  cisterns,  or  to  apply  it  to  the  land  in  the  liquid  form. 
The  liquid  and  the  solid  portions  separately  are  each  a  one-sided  or 
unbalanced  fertilizer;  the  solid  contains  nitrogen  and  phosphoric 
acid  without  potash,  while  the  liquid  is  well  supplied  with  nitrogen 
and  potash,  but  lacks  phosphoric  acid.  The  best  plan  is  to  use  some 
absorbent  for  taking  up  the  liquid  portion,  mixing  this  with  the 
solid  and  applying  both  together  to  the  land  as  a  complete  fertilizer. 

What  is  used  as  an  absorbent  makes  but  little  difference;  straw, 
chaff,  sawdust,  leaves,  muck,  all  are  excellent.  One  of  the  best 
absorbents  for  the  cow  stable  is  the  bedding  and  manure  from  the 
horse  stable.  Horse  manure  is  dry,  heating  and  injuring  easily; 
but  put  in  the  gutters  behind  the  cows,  it  acts  as  an  absorbent  and 
all  the  manure  is  thereby  improved.  A  liberal  sprinkling  of  land 
plaster  or  finely  ground  phosphate  rock  is  excellent  for  the  absorp- 
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tion  of  odors  and  the  decrease  in  the  loss  of  the  nitrogen  of  the 
manure. 

Stable  manure  loses  its  value  in  two  ways,  by  heating  and  by 
leaching.  In  heating,  the  nitrogen  and  the  vegetable  matter  are 
lost.  The  phosphoric  add  and  potash  are  unaffected  even  if  the 
heating  is  carried  out  to  complete  combustion. 

In  leaching,  the  nitrogen  and  the  potash  are  the  principal  in- 
gredients lost.  The  problem  of  the  preservation  of  the  value  of  the 
manure  is  simply  the  problem  of  regulating  the  amount  of  moisture 
m  the  manure,  keeping  it  wet  enough  to  prevent  heating  and  not 
so  wet  that  any  surplus  water  will  leach  away. 

The  most  perfect  method  of  keeping  manure  is  in  a  water-tight 
basement  manure  cellar.  Unfortunately  many  barns  will  not  per- 
mit the  construction  of  a  basement  manure  cellar,  and  owing  to  the 
liability  of  odors,  it  is  hardly  advisable  to  employ  a  basement  man- 
ure cellar,  even  though  it  is  the  perfect  way  of  saving  all  the  value  of 
the  manure.  Next  in  value  comes  the  covered  barnyard  with  water- 
tight floor. 

One  of  the  common  methods  and  the  Avorst  of  all,  is  throAving  the 
manure  out  by  the  side  of  the  barn  under  the  eaves.  This  is  the 
easiest  way  of  cleaning  the  stable  and  is  used  for  this  reason,  and 
yet  this  method  becomes  among  the  best,  if  the  ground  is  first  hol- 
lowed slightly  and  made  water-tight,  and  then  a  shed  roof  is  built 
above  to  keep  off  the  rain  and  carry  off  the  water  from  the  eaves. 
II  it  becomes  necessary  to  pile  the  manure  in  a  yard  the  pile  should 
be  rather  small  with  straight  sides  and  a  somewhat  dishing  top  to 
catch  and  hold  all  the  rain.  Manure  should  never  be  spread  out  in 
a  barnyard  and  mixed  with  straAV  in  the  expectation  that  the  straw 
will  absorb  the  rain  and  prevent  leaching.  Too  much  moisture  falls 
in  Pennsylvania  to  make  such  a  method  advisable.  A  small  barn 
yard  a  hundred  feet  on  a  side  contains  about  a  quarter  of  an  acre, 
and  on  such  a  yard,  a  thousand  tons  of  water,  in  rain  and  snow,  fall 
each  year.  ' 

On  most  farms  the  best  way  of  handling  the  manure  is  to  haul  it  to 
the  field  as  soon  as  convenient  after  it  is  produced  and  spread  it  at 
once  broadcast  over  the  land.  Most  of  the  manure  is  produced 
during  the  winter  season  and  an  excellent  method  is  to  begin  haul- 
ing as  soon  as  the  ground  freezes  in  the  fall,  so  that  a  large  load 
can  be  hauled  without  cutting  into  the  soil.  Continue  hauling  all 
winter  long,  without  regard  to  snow,  since  it  is  perfectly  safe  to 
scatter  manure  on  top  of  deep  snow  without  fear  that  plant  food 
will  be  lost. 

Attention  has  been  called  to  the  double  value  of  stable  manure, 
i.  e.,  its  value  as  a  fertilizer  and  also  its  value  as  an  improver  of  the 
mechanical  condition  of  the  soil.    B  th  these  values  should  be  kept 
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ii:  mind  in  determining  tlie  proper  treatment  of  the  manure.  When- 
ever the  manure  pile  heats  or  leaches,  some  plant  food  is  lost; 
when  either  of  these  happens  or  when  the  pile  simply  softens  and 
rots,  there  is  an  enormous  loss  of  vegetable  matter  and  conse- 
quently of  the  value  of  the  manure  as  a  soil  improver.  Half  rotted 
manure  has  usually  lost  at  least  a  third  of  its  vegetable  matter. 
Carrying  directly  to  the  field  is  the  method  that  saves  the  largest 
part  of  the  vegetable  matter.  During  the  cool  weather  of  the  win- 
ter season,  when  the  manure  is  at  or  below  the  freezing  point,  there 
is  little  'oss  of  either  plant  food  or  of  vegetable  matter.  When  the 
temperature  in  spring  rises  to  and  above  forty-five  degrees,  the 
process  of  decomposition  becomes  more  and  more  active.  No  loss 
of  phosphoric  acid  or  i^otash  can  occur  from  the  mere  action  of 
decay,  and  if  the  manure  is  spread  broadcast  over  the  field,  the  loss 
of  nitrogen  will  be  slight,  but  the  loss  of  vegetable  matter  can 
easily  amount  to  a  full  half.  If,  therefore,  the  soil  of  the  farm  is  a 
heavy  clay  that  needs  the  lightening  action  of  the  stable  manure, 
the  most  X3erfect  way  of  preserving  all  the  value  of  the  manure  is  to 
haul  out  in  the  winter,  spread  broadcast  and  plow  in  early  in  the 
spring. 

If  on  the  other  hand,  the  manure  is  wanted  for  the  plant  food  it 
contains,  then  the  general  rule  should  be  to  keep  it  as  near  the  sur- 
face of  the  soil  as  possible.  In  Pennsylvania  the  amount  of  rain- 
fall exceeds  the  amount  of  evaporation,  therefore,  the  tendency  of 
the  ground  water  is  downward,  and  this  carries  with  it  more  or  less 
soluble  plant  food  to  depths  below  the  reach  of  most  of  our  common 
crops.  Especially  is  this  true  of  the  grasses,  and  probably  there  is 
no  better  way  of  utilizing  part  of  the  manure  of  the  farm,  then  by 
using  it  as  a  top  dressing  on  the  mowing  fields.  For  this  purpose 
the  least  coarse  of  the  manure  should  be  selected;  it  should  be 
applied  either  in  the  late  summer  on  the  stubble  immediately  after 
haying  or  in  the  early  winter,  as  soon  as  the  ground  freezes.  The 
best  time  in  the  rotation  is  on  the  clover  stubble,  for  the  crop  of 
the  next  year  is  to  be  timothy  and  the  roots  of  timothy  more  than 
of  any  other  crop  are  near  the  surface  and  need  both  the  food  from 
the  manure  and  especially  its  mulching  effect  to  protect  the  roots 
in  summer  from  the  scorching  rays  of  the  sun. 

To  sum  up  then,  we  may  say  that  not  enough  attention  is  paid  to 
the  value  of  the  vegetable  matter  in  the  manure,  and  to  obtaining 
its  full  value  as  a  humus  former  for  the  bettering  of  the  mechanical 
condition  of  the  soil.  All  rotting  or  leaching  decreases  the  value  of 
the  manure  for  this  purpose.  Hence  the  aim  of  the  farmer  should 
be,  first,  by  the  plentiful  use  of  absorbents  to  catch  and  retain  all 
of  the  liquid  portions;  second,  by  the  use  of  some  sort  of  covering, 
to  prevent  the  washing  and  leaching  of  the  manure,  while  by  tramp- 
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ing  or  moistening  he  prevents  its  heating;  third,  to  get  the  manure 
to  the  field  as  soon  as  convenient  and  at  once  spread  it  broadcast; 
fourth,  plow  in  the  coarse  manure  on  the  heaviest  soil  to  improve 
the  mechanical  condition,  while  the  finer  portions  are  used  as  a  top- 
dressing  for  the  mowing  fields. 

The  CHAIRMAN:  The  next  paper  on  the  programme  is  "The 
Practical  Side  of  Market  Gardening,"  by  Hon.  R.  F.  Schwarz,  of 
Analomink,  Pa. 

MR.  MARTIN:  I  would  just  say  to  the  audience  that  I  am  in  re- 
ceipt of  a  letter  from  Mr.  Schwarz,  stating  that  owing  to  the 
sickness  of  Mrs.  Schwarz  he  is  prevented  from  attending  this  meet- 
ing; consequently,  we  will  not  have  the  pleasure  of  listening  to  his 
paper  at  this  time. 

We  have  now  about  ten  minutes  less  than  an  hour  until  12  o'clock, 
and  with  us  here  to-day  are  a  number  of  visitors  from  a  distance.  A 
gentleman  from  New  Jersey,  Mr.  McCoy,  is  with  us,  and  the  Master 
of  the  State  Grange,  Mr.  W.  F.  Hill,  is  present,  as  is  also  our  former 
Secretary  of  Agriculture,  Prof.  John  Hamilton,  who  is  now  Insti- 
tute Specialist  in  the  United  States  Department  of  Agriculture, 
from  whom  we  expect  to  hear  something  in  regard  to  his  work. 
Now,  let  us  devote  a  few  minutes  before  adjourning  to  hear  from 
these  gentlemen.  We  have  a  paper  by  Prof.  G.  C.  Butz  yet  which 
we  will  have  first,  and  then  spend  a  half  hour  with  some  of  these 
gentlemen  on  whatever  topics  they  may  choose  to  present. 

The  CHAIRMAN:  Thu  last  paper  on  the  programme  for  this 
morning's  session  is  "Growing  Fruits  and  Vegetables  for  Canning 
Factories,"  by  Prof.  G.  C.  Butz,  of  State  College,  Pa. 

Prof.  Butz  presented  his  paper  as  follows: 
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GKOWING  FRUITS  AND  VEGETABLES  FOR  CANNING  FAC- 
TORIES. 


BY  Pkop.  G.  C.  Butz,  state  College,  Pa. 


'  The  business  of  canning  food  products  is  of  very  modern  develop- 
ment. It  is  true,  tliat  in  an  experimental  way,  corn  was  canned  in 
Portland,  Me.,  in  1840,  that  the  first  pack  of  fruit  in  hermetically 
sealed  tin  cans  was  made  in  California  in  1861;  but  it  is  also  true 
that  in  1865  the  entire  pack  of  all  kinds  of  canned  goods  in  the  State 
of  Maryland  did  not  exceed  8,000  cases.  In  1880  the  total  value  for 
vegetables  and  fruits  put  up  in  cans  was  |17,599,576;  in  1890,  $29,- 
862,416;  and  in  1900,  |56,668,313. 

For  pickles,  preserves  and  sauces,  the  value  in  1880  was  |2,407,- 
342;  in  1890,  $9,790,855;  in  1900,  $21,507,046. 

Fruits  and  vegetables  share  about  alike  in  this  new  industry,  and 
the  list  of  canned  articles  includes  nearly  every  kind  of  fruit  and 
most  kinds  of  vegetables. 

Peaches,  pears,  plums,  apricots,  apples,  pineapples,  grapes,  cher- 
ries and  all  the  different  kinds  of  berries  are  all  canned  by  tons. 

Tomatoes,  corn,  peas,  beans,  asparagus,  beets,  cabbage,  sweet 
potatoes,  pumpkins,  squashes,  spinach  and  okra,  are  all  put  up  in 
great  quantities.  The  growing  of  these  crops  for  the  canning  fac- 
tories is  not  conducted  by  the  market  gardener  and  fruit  grower 
as  we  have  generally  regarded  them,  but  by  farmers  who  have  been 
induced  by  the  prospects  of  larger  profits  to  devote  their  best  farm 
land  to  the  extensive  culture  of  a  vegetable  or  fruit  crop.  In  some 
sections  of  the  country  the  new  order  of  things  has  taken  such  com- 
plete possession  of  a  community  that  nearly  every  farmer  in  a  whole 
county  has  become. a  horticultural  specialist  in  the  culture  of  toma- 
toes, peas,  sweet  corn  or  some  other  canned  crop. 

It  is  not  an  easy  matter  for  farmers,  particularly  here  in  the  east, 
to  modify  their  time-honored  practices  on  their  farms  to  the  extent 
indicated,  for  they  are  wedded  to  the  customs  of  their  fathers,  and 
regard  with  suspicion  and  misgivings  all  propositions  to  abolish  an 
old  practice  to  make  way  for  something  they  have  not  tried  before. 

The  western  farmer  has  been  more  ready  to  adopt  new  sugges- 
tions and  grow  new  crops  to  conform  to  modern  demands,  and  has 
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surprised  the  staid  eastern  farmer  by  his  progressiveness.  The 
great  centre  of  the  canning  business  has  been  in  Maryland,  New  Jer- 
sey, New  Yorlv  and  Maine,  but  it  is  rapidly  passing  to  Illinois,  Iowa, 
Indiana  and  neighboring  States.  • 

The  comparison  between  the  East  and  the  West  is  neatly  drawn 
by  the  wife  of  a  Kansas  farmer,  and  I  quote  her  words: 

"I  never  before  realized  how  rapidly  the  western  pioneer  adapts 
himself  to  conditions  as  he  finds  them,  and  the  comparative  ease 
with  which  he  achieves  success  with  material  at  hand,  until  I  visited 
New  England  not  long  ago. 

"After  less  than  three  days'  travel  what  a  wonderful  change.  I 
had  known  no  home  but  one  on  the  broad  prairies  of  Kansas,  with 
great  fields  of  wheat,  corn,  alfalfa,  and  open  ranges.  To  alight  on 
a  "down  east"  farm,  with  its  little  checker-board  fields  on  hillsides 
and  in  hollows,  gave  an  impression  I  shall  never  forget.  It  does  not 
seem  possible  that  those  miniature  fields  represents  hard  labor;  but 
there  is  a  100-acre  farm  which  stands  for  four  generations  of  toil. 
One  day  the  owner  and  I  walked  to  the  edge  of  a  wooded  hill  back 
of  the  meadow.  He  was  lamenting  that  his  boys  had  left  the  old 
farm  for  the  village.  'The  boys,'  he  said,  'got  so  many  new-fangled 
notions  into  their  heads  while  they  were  at  school  that  I  couldn't 
run  the  farm  to  suit  them.  They  wanted  me  to  plant  berries  where 
I  always  had  the  buckwheat ;  wanted  to  change  the  buckwheat  field 
from  where  it's  always  been.  They  wanted  everything  changed 
around.  They  wouldn't  even  call  it  farming.  They  talked  to  me 
about  agriculture,  and  thought  they  knew  more  than  their  old 
father.  Why,  they  had  three  or  four  long  names  for  just  plain  mud, 
and  talked  about  rotating  crops.  I  told  them  there  wasn't  going 
to  be  any  rotating  while  I  owned  that  buckwheat  field.  So  they 
just  'rotated'  off  to  the  village.' 

"We  walked  on,  and  presently  came  to  a  piece  of  waste  swamp 
land  at  the  foot  of  a  hill,  which  could  easily  be  tiled  and  drained. 
'What  are  you  going  to  do  with  this  black  muck?'  I  asked.  'Do  with 
it?  Why,  nothing,  but  just  keep  out  of  it,' he  replied.  'But,' said  I, 
'it  is  the  richest  land  on  the  farm.  Can't  you  grow  something  on 
it?'  'Never  tried,'  he  retorted.  'Your  grandpa  never  did  anything 
with  it,  only  to  watch  and  see  that  none  of  the  cows  broke  out  of 
the  hill  pasture  and  got  stuck  in  the  mire.'  'Uncle  Timothy,'  said  I, 
'this  is  ideal  celery  ground.  Make  a  tile  drain  through  the  meadow 
to  the  creek.  You  can  soon  drain  this  bog.  Then  prepare  it  for  a 
celery  field,  and  you  will  just  be  an  up-to-date  farmer.'  I  was  really 
enthused,  for  the  black  muck  seemed  to  hold  such  wonderful  possi- 
bilities. But  Uncle  Timothy  turned  and  looked  me  over  for  a  full 
minute  before  he  found  his  speech,  and  then  said:  'I  swan,  Betsy, 
you  surprise  me.    Them's  some  of  your  Kansas  notions.    I  don't 
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farm  out  of  books;  your  grandpa  never  farmed  out  of  books;  I  won't 
have  no  trick  farming  on  this  place.  Your  grandpa  raised  fourteen 
children.  He  always  planted  his  buckwheat  up  there  by  the  hollow, 
and  he  didn't  get  stuck  in  the  swamp  with  any  fool  notions  that  he 
could  raise  celery.'  It  occurred  to  me  that  I  saw  where  the  boys 
were  right  in  'rotating'  to  the  village." 

Although  the  centre  of  the  canning  business  is  moving  west- 
ward, as  I  have  said,  it  does  not  follow  that  there  is  less  of  it  in 
the  East  now  than  formerly.  On  the  contrary  there  has  been  a 
constant  increase  of  business,  but  the  expansion  in  the  West  has 
been  so  very  rapid  that  the  pack  of  corn  especially  is  in  excess  of 
that  in  the  eastern  States. 

The  great  quantity  of  fruits  and  vegetables  consumed  by  20,000 
or  more  canning  factories  are  grown  under  contract  by  the  farmer 
in  the  vicinity  of  the  factories.  By  such  an  agreement  the  farmer  is 
guaranteed  a  market  for  his  entire  crop,  and  the  price  at  which  he 
sells  his  merchantable  product.  He  may  know,  therefore,  before  he 
plants  his  seed,  in  the  case  of  vegetables,  whether  it  will  be  profitable 
to  do  so.  The  contract  also  guarantees  to  the  canner  the  raw 
material  for  his  factory  and  the  cost  at  which  he  may  purchase. 

This  arrangement  is  mutually  satisfactory  and  helpful,  except  in 
seasons  when,  because  of  drought,  blight  or  some  other  unexpected 
disaster,  the  crop  is  very  light,  and  the  market  price  of  the  article 
is  much  higher  than  that  named  in  the  contract.  A  Delaware 
writer  reviewing  this  matter  in  a  recent  number  of  the  American 
Agriculturist  says: 

"In  1899  we  had  an  exceptional  yield,  and  the  pack  was,  on  account 
of  it,  abnormal;  the  contract  price  with  growers  for  that  year  ranged 
from  $4.50  to  |6.00  per  ton  delivered  at  the  factory.  Those  not  con- 
tracted for  were  taken,  when  packers  could  use  them,  at  $1.50  to 
$3.00  per  ton.  In  1900  contracts  were  placed  at  from  $4.00  to  $6.00 
per  ton.  Owing  to  the  fearful  ravages  of  blight  and  drouth,  the 
crop  for  that  year  was  below  normal.  The  non-contract  tomatoes 
found  ready  sale  at  $6.00  to  $9.00  per  ton." 

In  1901  the  crop  was  again  unusually  low  both  east  and  west,  and 
the  price  of  tomatoes  went  as  high  as  $24.00  per  ton.  This  condition 
of  things  induced  many  farmers  to  jump  their  contracts,  and  in  con- 
sequence the  canners  suffered  great  losses  by  not  being  able  to  fill 
their  contracts.  This  breaking  of  faith  created  trouble  for  future 
dealings.  It  is  certain  that  for  the  present  year,  the  farmers  who 
jumped  their  contracts  will  have  some  difficultyin  restoring  amicable 
relations  with  their  canners,  and  the  reliable  farmers  will  demand  a 
higher  price  for  tomatoes  than  has  been  contracted  for  in  recent 
years.  In  sections  where  farmers  have  access  to  more  than  one 
factory,  they  would  not  be  troubled  over  the  failure  to  contract 
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their  crop,  knowing  from  past  experience  that  all  the  tomatoes  they 
can  grow  will  be  wanted  in  the  open  warket.  It  is  probable  that  m 
the  future,  farmers  will  not  seek  to  contract  for  their  crop,  pre- 
ferring to  depend  upon  the  open  market  for  better  returns  and 
fairer  treatment  than  they  even  secured  under  a  contract. 

Many  farmers  experience  a  measure  of  independence  in  the  fact 
that  they  can  speedily  provide  themselves  with  facilities  for  can- 
ning their  own  crop  on  the  farm.  They  have  witnessed  enough  .f 
the  work  in  the  factory  to  make  a  success  of  packing  tomatoes,  and 
at  a  good  profit  too.  This  practice,  however,  cannot  be  commended. 
Many  losses  have  been  sustained  where  farmers  have  canned  their 
own  crops,  particularly  if  a  limited  acreage  is  available  for  the  ex- 
periment. It  is  a  good  business  to  grow  crops  for  the  canner;  it  is 
another  good  business  to  properly  and  economically  pack  these 
crops,  and  each  business  is  distinct  from  the  other. 

The  orowing  of  crops  for  the  factory  has  enough  uncertainty 
about  it  to  give  it  the  zest  of  speculation.  This  has  been  made  mani- 
fest in  the  recent  experience  with  tomatoes.  The  chances  of  drouth, 
early  autumn  frosts,  blight  and  similar  adversities  greatly  affect  the 
v^eld  of  fruit  per  acre.  The  yield  is  also  influenced  largely  by  the 
richness  and  adaptability  of  the  soil  to  the  tomatoes.  Therefore, 
owing  to  conditions  which  may  and  those  which  may  not  be  con- 
trolled by  the  farmer,  the  income  per  acre  has  varied  from  $10.00 
to  $250.00.  This  makes  it  possible  to  lose  heavily  or  make  hand- 
somely in  growing  tomatoes.  ^  .     ^  ^ 

The  methods  employed  in  growing  crops  for  the  canning  factory 
•are  essentially  the  same  as  those  practiced  by  the  market  gardener 
and  the  fruit  grower.     The  preparation  of   the  land  must  be 
thorouo-h,  the  application  of  fertilizers  should  be  heavy  and  the 
constant  tilling  of  the  soil  with  cultivators  and  hoes,  during  the 
..-rowing  season  is  never  to  be  neglected  by  the  man  who  labors  to 
reap  a  good  return.    This  is  not  a  time  nor  place  to  discuss  th- 
practices  of  tomato  culture,  strawberry  culture  or  any  special  crop, 
but  we  may  state  the  fact  that  the  canning  industry  has  greatly 
modified  the  gardeners  method  of  growing  peas.    When  peas  were 
first  grown  extensively  for  canning  purposes,  the  picking  of  the 
pods  was  an  exceedingly  expensive  task.     Anyone  who  has  ever 
tried  to  fill  a  bushel  basket  with  pods  from  the  vines  will  fully 
realize  the  nature  of  the  work  and  understand  why  a  regular  army 
of  men  and  women  was  needed  to  pick  the  peas.    Another  force  of 
laborers  was  needed  to  carefully  remove  the  tender  peas  from  the 
nods     Since  the  invention  of  some  remarkable  machines,  all  this 
tedious  and  expensive  labor  is  performed  by  a  most  marvelous 
device-the  Chisholm-Scott  pea  viner.     This  machine  is  placed  at 
the  factory,  and  the  pea  vines  are  mowed  in  the  field  and  hauled  to 
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the  factory  upon  hay  ladders.  Here  they  are  delivered  to  the  pea 
viner  which  picks  the  pods  and  shells  out  the  peas,  discharging  the 
latter  to  the  proper  receptacle  and  casting  the  vines  to  the  side. 
Instead  of  sowing  the  seed  in  drills  wide  enough  to  permit  cultiva- 
tion, the  peas  are  planted  with  a  regular  wheat  seed  drill.  The  vines 
stand  close  and  hold  each  other  almost  erect.  No  cultivation  is 
possible  after  the  seed  is  in  the  ground. 

It  is  probable  that  there  will  be  no  more  attempts  by  farmers  to 
do  a  canning  business  by  co-operation.  It  is  an  enticing  proposi- 
tion to  conduct  the  business  in  such  a  way  that  stockholders  may 
share  both  the  profits  of  cultivation  and  the  profits  of  canning,  but 
all  the  experiences  of  the  past  30  years  demonstrate  clearly  that 
in  practice  the  profits  of  co-operative  canneries  are  exceedingly 
small,  if  indeed  they  are  not  entirely  overcome  by  losses.  To  pro- 
perly conduct  a  canning  business  requires  not  only  great  skill  but 
also  a  goodly  share  of  business  tact  and  executive  ability.  The 
farmer  is  therefore  wise  if  he  is  content  to  receive  the  profits  of  his 
crops  and  will  devote  his  best  energies  to  the  improvement  of  his  soil 
conditions,  to  perfect  the  methods  of  cultivation  and  prepare  to 
meet  the  fungous  diseases  and  insect  foes  of  his  crops  with  the 
proper  remedies  and  thus  swell  his  profits  by  increasing  the  yield 
of  the  fruits  or  vegetables  upon  his  farm.  . 

MR.  MARTIN:  We  have  just  now  one-half  hour  until  12  o'clock 
and  if  Mr.  McCoy  of  New  Jersey,  is  here  we  will  be  pleased  to  hear 
a  word  from  him. 

Mr.  McCoy,  of  New  Jersey,  addressed  the  meeting  in  reference  to 
Farmers'  Institute  Work  in  Pennsylvania  and  New  Jersey. 

The  CHAIRMAN:  We  would  like  to  hear  now  from  Hon.  W.  F. 
Hill,  Master  of  the  Pennsylvania  State  Grange. 

Mr.  Hill  came  forward  and  addressed  the  meeting  on  Farmers' 
Institute  Work  and  the  Relation  of  the  Grange  Organization  there- 
to, and  what  they  were  doing  for  the  farmer. 

The  CHAIRMAN:  We  are  now  ready  to  hear  from  Prof.  John 
Hamilton,  Ex-Secretary  of  Agriculture. 

Prof.  Hamilton  then  addressed  the  meeting  as  follows: 

ADDRESS  OF  PROF.  JOHN  HAMILTON. 

Mr.  Chairman  and  Gentlemen:  It  is  not  necessary  to  say  that  it 
is  a  great  pleasure  to  me  to  meet  with  the  old  State  Board  of  Agri- 
culture of  Pennsylvania,  and  with  the  Institute  Lecturers,  who  are 
the  leaders  in  agricultural  thought  in  this  great  State.  I  can  truth- 
fully say  that  I  appreciate  the  work  of  the  State  Board  of  Agricul- 
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ture,  and  of  the  lecturers  that  are  associated  with  the  Department 
of  Agriculture,  as  much  as  any  man  in  Pennsylvania.  I  know,  per- 
sonally, the  men  who  are  here,  have  know^n  them  for  many  years, 
and  have  the  advantage  of  understanding  what  they  have  been 
thinking  about  and  doing  in  the  last  25  years,  and  I  am  ready  to  say 
that  a  more  devoted  band  of  men  in  the  interest  of  agriculture,  for 
the  uplifting  of  the  agriculture  of  this  State,  does  not  exist  any- 
where in  the  United  States,  than  we  have  here  in  our  good  old  State 
of  Pennsylvania. 

You  doubtless  want  to  know  what  is  going  on  down  at  the  head- 
quarters of  the  agriculture  of  this  country.     And  when  I  speak  of 
the  headquarters,  you  ought  to  understand  withoiit  my  designating 
it,  that  it  means  the  Department  of  Agriculture  of  the  United 
States.    Dr.  Atherton  in  his  address  yesterday  spoke  of  the  wonder- 
ful event  that  took  place  about  40  years  ago  in  connection  with  the 
establishment  of  the  Agricultural  Colleges  of  this  country.    I  do 
not  know  whether  you  have  taken  the  trouble  to  look  into  the  his- 
tory of  agriculture,  so  as  to  really  appreciate  how  much  has  been 
done  for  its  development  in  the  last  40  or  50  years.    The  fact  is  that 
agriculture  has  come  to  be  what  it  has  within  this  period.    I  have 
an  inventory  of  a  farmer's  property  that  was  sold  50  years  ago  in 
Pennsylvania  in  one  of  our  most  fertile  valleys  on  a  farm  that  had 
200  acres  of  land,  and  that  had  been  cultivated  since  the  time  of  the 
Kevolutionary  war.    The  implements  on  that  farm  at  a  public  sale 
brought  173.50,  and  it  was  a  well  kept  farm  for  its  day.    And  now 
implements  on  the  same  farm,  or  a  farm  of  similar  character,  will 
cost  anywhere  from  $800  to  |2,500.    I  do  not  know  of  any  gauge 
that  shows  the  progress  of  an  industry  with  greater  accuracy  than 
the  implements  of  that  industry.    Take  your  manufacturing  estab- 
lishments and  compare  them  to-day,  in  their  machinery  and  methods 
of  manufacture  with  the  machinery  and  methods  which  they  used 
50  years  ago,  and  you  can  rate  their  progress  in  other  respects  from 
the  single  item  of  improvement  in  the  machinery  that  they  use. 
This  is  also  true  in  agriculture.    The  agricultural  implement  busi- 
ness has  increased  in  the  last  50  years  about  402  per  cent.  Our 
population  has  increased  in  that  same  time  about  229  per  cent.,  and 
thus  you  can  see,  that  the  implements  of  our  trade  have  increased 
at  a  rate  more  than  double  that  of  the  population  of  the  country. 

Mr.  Chairman,  50  years  ago  there  was  not  a  man  living  that  knew 
about  many  of  the  things  that  we  talk  about  in  our  Institute  work 
~  in  the  most  familiar  way.  For  instance:  Who  knew  about  fertilizers 
and  their  uses  as  we  do  now,  50  years  ago?  Who  knew  about  the 
action  of  nitrogen,  phosphoric  acid  and  potash  50  years  ago,  and  who 
even  knew  that  there  was  such  a  thing  as  a  balanced  ration?  Who 
knew  anything  about  agricultural  bacteriology  50  years  ago?    It  is 
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only  about  ten  years  since  we  have  really  come  to  understand  what 
bacteria  are,  and  what  they  are  doing  in  agriculture  and  in  the  other 
affairs  of  life.  I  could  continue  and  say:  Who  understood  what  it  is 
to  have  a  Babcock  milk  test  50  years  ago?  Who  understood  what 
it  is  to  separate  milk  and  cream  mechanically,  and  who  knew  50 
years  ago  about  cutting,  threshing  and  cleaning  grain  at  a  single 
operation  out  in  the  field  as  is  done  in  many  parts  of  our  country 
to-day?  Fifty  years  ago  the  stroke  of  the  flail  was  heard  through 
the  valleys  of  Pennsylvania  all  winter,  and  the  sound  of  the  whet- 
stone sharpening  the  scythe  was  heard  in  every  harvest  field  in  the 
land.  It  would  have  been  utterly  impossible  40  years  ago  to  have 
held  such  a  meeting  as  this  which  we  now  hold,  with  such  discus- 
sions as  we  have,  and  will  have,  here  to-day.  You  see  that  we  have 
made  this  i^rogress  within  so  few  years,  and  have  lived  through  the 
centuries  before  up  to  1850  with  such  a  record  as  a  $73.00  implement 
outfit  for  a  200  acre  farm.  Our  progress  has  come  through  means 
that  are  as  natural,  and  that  work  as  certainly  as  any  of  the  forces 
that  are  in  operation  in  other  affairs.  It  is  clear  that  it  did  not  come 
through  the  efforts  of  the  so-called  practical  men,  who  were  engaged 
in  practical  agriculture.  Practical  men  as  good  as  we  are  had  been 
living  in  the  world,  and  been  engaged  in  agriculture  for  thousands 
of  years,  and  yet  it  has  only  been  within  the  last  50,  40  and  30  years, 
that  progress  worthy  of  the  name  has  occurred.  If  our  progress 
then  did  not  come  through  the  efforts  of  so-called  practical  men, 
how  did  it  come? 

Dr.  Atherton  spoke  of  an  act  of  Couj^ress  that  went  into  opera- 
tion on  the  2d  day  of  July,  1862.  I,  too,  want  to  call  your  attention 
to  that  same  month  of  July  in  1862.  It  marks  an  epoch  in  the 
history  of  agriculture  of  the  world. 

On  the  1st  day  of  July,  1862,  there  was  an  institution  organized 
that  has  had  a  wonderful  influence  upon  the  agriculture  of  this 
country  and  its  development  since.  I  refer  to  the  Department  of 
Agriculture  that  is  now  organized  at  Washington,  the  extent  and 
value  of  which  many  even  of  our  most  thoughtful  and  intelligent 
farmers  do  not  clearly  understand.  In  December,  1861,  the  Depart- 
ment of  Agriculture  at  Washington  had  just  nine  members  in  its 
working  force.  It  then  was  a  small  and  unimportant  Division  in 
the  Department  of  the  Interior.  To-day  the  last  report  shows  that 
the  Department  of  Agriculture  has  a  working  force  of  3,789  men, 
all  engaged  in  forwarding  the  interests  of  farming  people  in  this 
country.  Of  these  3,789  men,  over  2,000  are  trained  scientists,  scien- 
tific investigators,  or  assistants  in  scientific  investigations,  giving 
their  entire  attention  to  scientific  work  for  the  development  of  agri- 
culture both  in  this  and  other  lands.  There  is  no  such  university 
for  scientific  research  of  like  extent  in  any  other  country,  and  it  is 
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officered  by  men,  many  of  whom,  have  no  superiors  in  their  several 
specialties  anywhere  in  the  world.  The  best  scientists  that  this 
country  possesses  are  engaged  in  that  Department  in  scientific  work 
along  agricultural  lines,  and  the  work  that  they  do  is  respected  and 
quoted  as  authority  by  scientific  men  everywhere  throughout  the 
world.  That  Department  in  the  last  40  years  has,  as  I  have  stated, 
developed  from  nine  men  to  almost  4,000;  from  an  expenditure  of 
160,000  a  year  to  an  expenditure  of  $5,223,000  a  year.  The  Depart- 
ment has  its  experts  out  all  over  this,  country,  and  in  foreign  lands, 
searching  for  plants,  animals  and  methods  that  will  be  of  use  to  us 
in  our  agriculture  here  at  home.  Reports  of  what  they  are  finding 
and  doing  are  being  published  from  time  to  time  in  bulletins,  and 
these  are  mailed  free  of  charge  to  all  who  are  sufficiently  inter- 
ested to  send  their  names,  postoffice  addresses  and  make  a  definite 
request. 

Along  with  this  work  that  is  being  done  by  the  National  Depart- 
ment of  Agriculture,  is  that  of  the  Agricultural  Colleges  in  this 
country,  which  have  sent  out  in  this  same  period  about  50,000  gradu- 
ates, and  that  of  the  Experiment  Stations  that  now  have  over  700 
scientific  men  engaged  constantly  in  endeavoring  to  solve  the  mys- 
teries of  agriculture,  and  who  are  publishing  the  results  of  their  dis- 
coveries for  our  use. 

These  are  the  forces  that  have  raised  agriculture  from  a  common 
calling,  into  the  most  scientific  and  difficult  of  any  that  the  world 
has  to-day.  These  are  the  institutions  that  have  brought  us  where 
we  are. 

The  men  who  made  speeches  here  this  morning  and  yesterday, 
could  not  have  presented  the  truths  they  did  if  they  had  not  had  the 
facts  furnished  them  by  these  laborers  in  these  scientific  institutions 
which  have  been  established  within  the  past  50  years.  We  are  in- 
debted to  science  for  what  we  are,  and  the  great  progress  of  agricul- 
ture in  these  recent  years,  which  is  the  marvel  of  the  world,  has 
come  through  the  work  of  scientific  men  who  have  directed  their  at- 
tention, not  to  the  professions,  but  to  the  development  of  agricul- 
ture, and  the  effect  is  that  we  are  becoming  informed  in  regard  to 
the  important  truths  that  for  so  long  have  been  hidden  from  our 
view.    We  are  becoming  men  instead  of  machines. 

It  was  well  said  here  yesterday  "that  a  man  cannot  rise  above 
v^'hat  he  knows."  We  cannot  rise  above  our  ideals,  and  if  we  do  not 
know,  and  will  not  learn,  we  will  remain  exactly  on  that  level  all  our 
lives.  If  we  do  know  or  have  aspirations  for  knowing  more  we  can 
at  least  pursue  our  ideals  and  often  realize  greater  success  than  at 
the  outset  we  had  ever  hoped.  There  are  being  held  up  before  us 
to-day  in  the  scientific  world  great  truths  which  we  are  endeavoring 
to  understand  and  to  apply,  and  scientific  men  are  reaching  out  to  us 
their  hands  to  lift  us  out  of  the  difficulties  that  surround  us  into  a 
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more  prosperous  and  interesting  life.  By  means  of  these  scientific 
helps  we  are  making  progress  such  as  the  world  has  never  seen  in  all 
the  centuries  that  have  preceded  us,  and  the  development  of  science 
applied  to  agricultural  pursuits,  accounts  for  what  we  have  accom- 
plished in  the  last  50  years. 

And  now.  if  we  are  to  continue  to  progress  in  the  future,  what 
must  we  do?  The  same  principle  that  has  controlled  in  all  the  past, 
is  going  to  control  in  all  the  future.  Our  advancement  is  going  to  be 
just  in  proportion  as  we  ourselves  know  more  of  the  needs  with 
which  we  deal.  We  will  be  depending  in  the  future,  as  we  have  been 
in  the  past,  upon  the  development  of  scientific  knowledge  for  pro- 
gress in  our  art.  It  follows,  therefore,  that  we  as  teachers  of  agri- 
culture, as  leaders  in  agricultural  progress,  must  be  informed. 

This  brings  me  to  the  particular  thought  that  I  want  to  present  to 
the  Lecturers,  to  the  directors  of  the  local  Institutes,  to  the  State 
Board  and  to  all  of  us  to-day.  We  must  be  students  of  science. 
We  must  be  familiar  with  the  sciences  that  relate  to  our 
calling  or  else  we  are  unfit,  and  shall  be  unfit  for  the 
'  position  that  we  occupy  as  teachers  of  others,  and  the  moment 
we  cease  to  be  students  of  the  science  of  agriculture,  we  had  better 
resign  our  positions  and  leave  our  places  to  those  who  are  willing 
to  study  and  inform  themselves  as  to  what  is  needed  in  the  agri- 
cultural world.  And  so  I  am  thankful  to  have  the  opportunity  to- 
day of  speaking  to  the  teachers  of  agriculture,  and  to  the  leaders  of 
agricultural  thought  in  Pennsylvania,  for  it  is  upon  these  leaders 
that  the  burden  of  the  future  must  come,  and  it  is  to  the  leaders 
that  the  great  public  must  look  for  suggestion  and  Jielp.  If  agri- 
culture is  to  progress,  it  will  be  because  you  progress,  and  because 
in  an  unselfish  and  devoted  way  you  are  willing  to  bestow  the  results 
of  your  labors,  along  scientific  lines,  for  the  benefit  of  your  fellow- 
men. 

Whilst  in  some  States  the  Farmers'  Institute  work  has  scarcely 
started,  in  some  not  at  all,  nevertheless  the  movement  has  assumed 
great  proportions.  Last  year  over  2,700  Institutes  were  held,  and 
over  800,000  people  assembled  in  institute  halls  in  the  United  States. 
In  this  work  have  been  engaged  some  of  the  most  capable  men  the 
country  has.  Indeed  it  has  come  to  this,  as  you  well  know  in  Penn- 
sylvania, that  no  common  lecturer  can  stand  before  an  audience, 
acceptably,  in  this  State.  He  must  have  studied  the  subject  that  he 
professes  to  teach,  and  must  be  able  to  present  it  in  a  forceful,  in- 
teresting and  applicable  way. 

And  now,  you  want  to  know  what  the  Department  of  Agriculture 
at  Washington  proposes  to  do  for  the  assistance  of  those  who  are 
engaged  in  institute  work.  In  a  general  way,  I  can  say  that  the  De- 
partment proposes  "to  keep  school."    It  has  recognized  in  the 
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Farmers'  Institute  a  means  for  educating  agricultural  people,  pos- 
sessed of  greater  possibilities  than  any  other  educational  movement 
of  modern  times.  It  furnishes  a  channel  of  communication  between 
science  and  practice  through  which  agricultural  knowledge,  that  has 
hitherto  been  stored  up  in  metaphorical  reservoirs  of  learning,  can 
be  distributed  freely  among  the  thousands  who  need  the  aid  of 
science.  The  plan  is  to  place  scientific  truth  in  the  hands  of  capable 
men,  and  send  them  out  to  present  it  to  every  needy  citizen.  The 
office  for  conducting  this  work  has  just  been  established.  The  office 
itself  has  no  name,  but  the  officer  in  charge  is  officially  known  as 
Farmers'  Institute  Specialist. 

This  is  the  beginning,  or  foundation,  of  what  is  destined  to  be  the 
greatest  school  of  agriculture  that  has  ever  been  established.  A 
University  for  American  farmers,  into  whose  faculty  of  teachers 
is  to  be  brought  the  best  talent  that  the  country  contains.  The 
farmer  must  be  elevated  in  his  calling.  To  secure  this,  he  must  be 
educated.  Books  and  pamphlets  do  not  reach  those  who  most  need 
the  information  which  they  contain.  The  working  farmer  is  too  old 
and  too  occupied  to  go  away  from  home  to  school,  and  has  lost  the 
habit  of  study  and  disposition  to  gather  information  from  the 
printed  page. 

The  Department  recognizes  these  conditions  and  limitations,  and 
is  going  to  send  out  teachers  to  meet  these  workers  face  to  face, 
men  who  have  made  a  study  of  the  needs  of  agriculture,  and  are 
able  to  give  information  as  to  how  these  needs  may  best  be  met. 

The  first  thing  that  we  want  to  do  through  the  Institute  Special- 
ist, is  to  assist  the  State  Directors.  This  can  be  done  by  collecting 
and  publishing  the  laws  relating  to  institutes  in  the  several  States, 
and  by  placing  them  in  the  hands  of  Directors,  so  that  they  can  com- 
pare their  systems  with  those  in  other  States,  and  adopt  such  items 
as  seem  best  adapted  to  their  conditions.  We  can  also  assist  by 
collecting  the  names  of  all  of  our  Institute  Lecturers  in  the  United 
States,  by  entering  into  direct  communication  with  every  instructor 
in  the  country,  and  by  endeavoring  to  place  these  instructors  in 
touch  with  each  other  and  with  the  Agricultural  College  and  Exper- 
iment Station  workers  in  their  own  and  other  States.  We  can 
bring  these  lecturers  in  contact  with  latest  and  best  literature  upon 
agricultural  subjects  and  with  the  leading  specialists  in  their  lines 
of  work  throughout  the  country.  We  hope,  in  short,  to  unify  the 
work,  and  become  a  reliable  bureau  of  information  for  the  assistance 
and  development  of  the  institute  workers  of  the  United  States,  to 
assist  in  placing  our  agricultural  people  where,  by  reason  of  the  im- 
portance of  this  industry,  they  ought  to  be,  at  the  head  in  National 
affairs,  in  State  affairs,  in  educational  affairs,  in  all  of  our  affairs, 
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and  so  render  our  people  prosperous  and  happy,  and  secure  to  the 
country  the  perpetuity  of  our  free  institutions  for  all  time  to  come. 

MR.  MARTIN:  Before  adjourning  for  this  morning,  I  wish  to 
remind  you  that  owing  to  our  visit  to  the  Huntingdon  Reforma- 
tory immediately  after  dinner,  our  afternoon  session  will  not  begin 
until  3  o'clock;  but  promptly  at  that  time,  whether  there  be  a  dozen, 
two  dozen  or  three  dozen  present,  we  will  proceed  with  our  after- 
noon's programme,  and  I  desire  especially  that  those  who  have 
papers  on  programme  and  the  chairman  for  the  afternoon  be  on 
hand  at  that  time  and  be  ready  to  proceed. 

Upon  motion  the  meeting  adjourned  to  meet  at  3.00  this  P.  M. 


Wednesday,  June  3,  1903,  3  P.  M. 

HON.  A.  L.  MARTIN,  called  the  meeting  to  order  promptly  at  the 
time  designated  and  announced  that  the  Chairman  for  the  afternoon 
would  be  W.  A.  Crawford,  of  Cooperstown,  Pa.,  who,  thereupon,  took 
(he  chair. 

The  CHAIRMAN:  The  first  thing  on  the  programme  for  this  af- 
ternoon's meeting  is  "Breeding  and  Feeding  Poultrj^,"  by  Mr.  J.  Y. 
Patton,  of  New  Castle,  Pa. 

The  paper  read  by  Mr.  Patton,  is  as  follows: 
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BEEEDING  AND  FEEDING  POULTRY. 


By  J.  Y.  Patton,  New  Castle,  Pa. 


Poultry  breeding  has  become  one  of  the  great  occupations  of  our 
day.  It  has  kept  pace  with,  if  indeed  it  has  not  gone  in  advance  of 
all  lines  of  live  stock  breeding.  When  we  look  back  a  half  century 
and  see  what  the  poultry  of  that  time  was,  and  then  look  at  the 
poultry  of  to-day,  we  can  readily  see  what  careful  and  thoughtful 
breeding  has  done  From  the  scrubs  and  dunghills  of  the  past 
have  been  bred  our  grand,  practical  and  fancy  birds  of  to-day.  1 
will  only  endeavor  to  drop  a  few  practical  thoughts  along  the  line 
of  poultry  breeding  and  feeding,  and  not  attempt  to  tell  you  all 
about  it  for  two  reasons:  First,  because  time  will  not  permit;  and 
second,  because  I  do  not  know  it  all. 

Volume  after  volume  has  been  written  upon  the  subject,  and  the 
half  has  not  been  told.  I  will  consider  the  subject  under  two  heads: 
First,  fancy  breeding,  and  second,  practical  breeding.  There  are 
many  different  plans  for  the  breeding  of  fancy  poultry 
which  have  been  followed  out  by  dilferent  breeders,  all  of  which 
have  been  very  successful.  Some  practice  single  matings,  others 
double  matings  and  line  breeding.  I  think  I  see  the  poultry  fancier 
with  his  flock  of  birds  before  him  about  to  pick  out  his  breeders  for 
the  next  year's  crop.  He  stands  scratching  his  head,  realizing  the 
task  he  has  before  him.  He  selects  his  best  male  bird,  and  studies  his 
merits  and  defects.  From  past  experience  he  knows  that  he  must 
select  his  females  so  as  to  "nick'-  (as  it  is  called),  with  the  male  bird, 
and  by  this  means  overcome,  so  far  as  possible,  the  weak  points  of 
one  by  the  strong  points  of  the  other,  and  makes  his  selection 
accordingly. 

Several  instances  have  come  under  my  observation  where  breed- 
ers, in  trying  to  overcome  some  defect  in  their  birds,  would  get  some 
thing  else  as  bad,  if  not  worse.  I  have  come  to  believe  that  the 
best  way  to  get  a  strain  of  birds  that  will  throw  a  large  per  cent, 
of  good  birds,  is  in  line  breeding.  But  I  also  think  that  a  breeder 
must  thoroughly  understand  his  business  in  order  to  be  successful 
in  line  breeding,  and  would  caution  the  amateur  breeders  to  be  care- 
ful along  that  line,  or  he  will  lose  the  vitality  of  his  birds. 

In  regard  to  the  practical  side  of  poultry  breeding,  we  find  we  have 
a  much  larger  class  to  deal  with.    While  traveling  in  the  Institute 
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work,  in  conversation  with  practical  poultry  breeders,  I  found  that 
one  of  the  greatest  mistakes  they  are  making  is  in  the  selection  of 
their  breeders.  A  large  number  do  not  use  select  birds  at  all,  but 
simply  gather  eggs  from  the  whole  flock  at  the  time  when  they 
wish  to  set.  This  is  a  very  important  point  which  I  wish  to  impress 
upon  our  Institute  lecturers,  that  we  should  show  the  general  poul- 
try raiser  the  importance  of  breeding  only  from  the  best  males 
(as  they  are  half  the  flock),  and  then  using  only  the  number  of  the 
best  females  that  will  give  the  desired  number  of  eggs.  We  should 
select  only  the  early  developing  birds  of  standard  weight,  good, 
healthy,  active  vigorous  birds,  of  good  form,  with  well  developed 
comb  and  wattles,  a  bright,  keen  eye,  short,  stout  beak,  good, 
square  head  and  short,  stout  legs,  and  to  produce  the  best  layers 
the  trap  nest  should  be  used  in  the  selection  of  our  breeders.  Use 
only  the  best  layers  for  breeding,  as  like  begets  like.  By  this  means 
we  may  greatly  improve  our  flock  from  year  to  year.  In  this  way 
I  succeeded  in  getting  a  pen  of  twelve  Silver  Wyandotte  pullets  to 
lay  an  average  of  twenty-one  eggs  in  the  month  of  January  and  an 
average  of  two  hundred  and  thirty-seven  for  the  year. 

In  the  selection  of  breeders,  watch  them  from  the  time  they  are 
hatched.  Give  careful  attention  to  their  movements,  their  develop- 
ment in  feathering,  and  also  in  growth  and  form.  The  successful 
breeder  must  know  his  birds  as  individuals.  The  best  birds  for 
breeders  are  the  hustlers;  those  which  are  vigorous,  active  and 
bright,  and  good  feeders. 

The  hen  is  simply  a  machine,  and  the  better  the  machine,  the 
larger  and  better  the  product  will  be.  In  both  fancy  and  practical 
breeding  I  believe  in  keeping  the  male  birds  by  themselves  until 
ten  days  or  two  weeks  before  wishing  to  save  eggs  for  hatching,  and 
then  as  soon  as  the  breeding  season  is  over,  separate  them  again. 
Good  male  birds  will  do  well  for  several  years  if  handled  in  this  way. 

FEEDING. 

In  the  feeding  of  poultry,  as  in  the  breeding,  wonderful  devel- 
opments and  discoveries  have  been  made.  Successful  poultry  feed- 
ing is  certainly  a  science  in  itself,  and  but  few  of  the  would-be 
poultry  breeders  are,  to  my  mind,  successful  feeders.  If  we  do 
not  give  the  proper  amount  of  food,  if  we  do  not  feed  enough,  if  we . 
feed  too  much,  and  if  we  do  not  feed  in  the  right  manner,  there  is 
loss.  We  begin  to  feed  the  chick  when  we  are  feeding  the  hen  to 
produce  the  egg  from  which  the  chick  is  to  be  hatched,  and  we  know 
that  successful  feeding  is  to  develop  the  chick  to  a  mature  bird  as 
rapidly  as  possible,  keeping  it  in  a  strong,  healthy  condition,  at  as 
low  a  cost  as  possible.    The  chick  should  have  nothing  to  eat  for 
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twenty-four  hours  after  it  is  hatclied,  as  it  takes  from  twenty-four 
to  thirty-six  hours  for  the  chick  to  absorb  or  use  up  the  yolk  of 
the  egg  which  nature  has  provided  to  care  for  it  during  that  time. 

In  my  opinion  more  than  fifty  per  cent  of  the  mortality  in  chicks 
hi  caused  by  injudicious  feeding.  We  now  have  the  chick  thirty-six 
hours  old  to  care  for  and  feed.  The  first  thing  the  chick  should 
have  to  eat  is  fine  grit  composed  of  mica  crystal  grit,  oyster  shells 
and  granulated  charcoal.  This  should  be  kept  before  them  at  all 
times.  Chicks  should  be  fed  five  times  a  day  for  two  weeks  with 
a  variety  of  foods.  They  should  be  fed  lightly,  just  what  they 
will  eat  up  clean  in  a  few  minutes,  and  none  should  be  left  lying 
around. 

The  most  profitable  feeding  I  ever  did  was  to  have  Wyandotte 
cockerels  weigh  three  and  one-half  pounds  at  twelve  weeks  old,  and 
pullets  laying  at  five  months  old.  Those  birds  were  fed  five  times 
a  day  for  two  weeks  and  three  times  daily  from  that  time  on.  The 
first  three  days  I  fed  nothing  but  baked  pone,  composed  of  corn 
meal,  brown  middlings,  buckwheat  middlings,  coarse  bran,  gluten 
meal  and  meat  meal,  with  a  little  pulverized  charcoal  added.  This 
was  mixed  with  sour  milk  and  soda  and  a  little  salt,  and  baked  in  a 
hot  oven  the  same  as  we  would  bake  ordinary  corn  bread.  After  be- 
ing well  baker,  it  was  crummed  through  a  fine  seive  and  fed  in  granu- 
lar form.  After  three  days  I  fed  cracked  wheat  in  the  morning,  pone 
at  ten  o'clock,  chick  feed  at  noon,  cracked  corn  at  three  o'clock  and 
all  the  pone  they  would  eat  at  night.  After  two  weeks  I  fed  cracked 
corn  and  wheat  on  alternate  mornings,  chick  feed  at  noon  and  mash 
at  night  until  they  were  three  months  old,  and  from  that  time  I  fed 
wheat  in  the  morning,  cracked  corn  at  noon  and  mash  in  the  evening 
until  yarded  for  the  winter. 

Up  to  this  time  all  birds  should  have  free  range  where  they  caa 
get  plenty  of  clover  and  green  food  and  exercise.  Of  course  it  is 
understood  that  they  must  have  good,  clean,  pure  water  in  abund- 
ance always  before  them.  When  my  birds  are  yarded  or  housed  for 
winter,  I  feed  three  times  a  day;  in  the  morning  grain — one  quart 
to  ten  or  twelve  birds,  scattering  it  over  the  straw  and  chaff  upon 
the  floor,  which  should  be  five  or  s'x  inches  deep,  the  grain  being 
well  forked  into  the  litter.  It  is  best  to  use  a  variety  of  grains 
alternately,  such  as  wheat,  oats,  larley,  buckwheat  and  cracked 
corn. 

At  noon  I  feed  cut  clover  and  v  getables,  such  as  mangels,  tur- 
nips, potatoes,  cabbage,  etc.,  and  at  night  all  the  mash  they  will  eat. 
This  mash  is  composed  of  finely  cut  clover,  corn  meal,  coarse  bran, 
brown  middlings,  buckwheat  middlings,  gluten  meal  and  meat  meal. 
These  are  all  thoroughly  mixed  together  dry,  and  then  made  into  a 
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mash  with  boiling  water,  with  a  little  salt  dissolved  in  it.  The  old 
theory  was,  to  feed  mash  in  the  morning  and  grain  at  noon  and  night. 

Realizing  the  need  of  an  abundance  of  exercise  for  the  birds  in  the 
winter  time,  I  saw  that  by  changing  the  programme  I  could  get  my 
birds  to  do  better,  and  could  feed  heavier  without  danger  from  over- 
feeding. Feeding  the  warm  mash  on  a  cold  morning,  the  birds 
would  fill  up  their  crops,  get  up  on  their  perch  and  sit  and  shiver, 
while  in  feeding  the  small  grain  in  the  morning,  they  get  off  the 
perch,  go  right  to  scratching,  and  hustling  for  their  breakfast,  warm 
up  their  blood,  start  circulation  and  keep  themselves  strong  and 
healthy.  This  theory  I  found  would  work  out  all  right  in  practice, 
as  my  birds  did  not  get  too  fat  and  lazy,  as  they  were  apt  to  do  by 
feeding  in  the  old  way.  I  feed  the  grain  and  vegetables  to  keep  the 
bird,  and  then  at  night  give  them  all  the  mash  they  can  be  induced  to 
eat,  of  foods  high  in  protein,  that  is  easily  digested  while  they  are  at 
rest,  and  it  has  never  failed  to  produce  a  good,  heavy  yield  of  eggs. 
1  find  in  this  manner  of  feeding  I  can  force  my  birds  to  heavy  egg 
production  without  overfeeding. 

The  birds  must  be  watched  and  care  taken  that  the  grain  be  all 
cleaned  out  of  the  litter  each  day,  and  if  they  do  not  clean  up  their 
usual  heav}^  feed  of  mash  in  the  evening,  cut  down  on  the  grain 
ration  next  morning  so  as  to  have  tl.em  always  hungry  for  the  even- 
ing mash. 

Be  sure  that  they  have  some  kind  of  good,  sharp  grit,  such  as 
mica  crystals,  oyster  shells,  etc.,  and  good,  fresh  water  always  before 
them  in  abundance.  I  believe  that  much  of  the  poultry  on  the  farms 
do  not  lay  in  the  winter  because  of  the  lack  of  good,  fresh,  warm 
water.  Many  of  the  farmers  never  stop  to  think  that  their  poultry 
needs  any  water,  but  when  they  are  led  to  think  and  to  realize  than 
an  egg  is  two-thirds  water,  they  will  soon  see  that  hens  cannot  lay 
eggs  without  water. 

By  careful  experiment  it  has  been  found  that  animal  matter  is  a 
necessity  for  poultry.  It  is  well  known  that  when  they  are  allowed 
to  range  at  will  they  will  eat  considerable  quantities  of  animal 
matter  in  the  form  of  insects,  worms,  etc. 

Hov/  necessary  this  animal  matter  is  to  the  health  of  fowls,  and 
especially  ducks,  was  strikingly  brought  out  by  recent  experiments 
at  the  New  York  State  Experiment  Station.  Two  lots  each  of 
chickens  and  ducks,  as  nearly  alike  as  possible,  were  used  in  the 
experiment.  One  lot  in  each  case  was  fed  a  ration  of  mixed  grains 
and  skimmed  milk  or  curd,  containing  no  animal  matter.  The  other 
a  ration  of  mixed  grains  with  animal  meal  and  fresh  bones  or  dried 
blood.  The  two  rations  wer  about  equally  balanced.  In  one 
ration,   two-fifths   to   one-half   the   protein,   came   from  animal 
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sources,  wMle  in  the  other  it  all  came  from  vegetable  sources.  Two 
trials  were  made  with  chickens.  In  each  trial  more  food  was  eaten 
by  the  lot  receiving  animal  protein,  the  gain  in  weight  was  more 
rapid,  maturity  was  reached  earlier,  less  food  was  required  for  each 
pound  of  gain,  and  the  cost  of  gain  was  less.  During  the  first 
twelve  weeks  of  the  first  trial,  starting  with  chicks  four  days  old, 
the  chicks  on  animal  meal  gained  56  per  cent,  more  than  those  on  the 
vegetable  diet,  although  they  ate  only  36  per  cent.  more.  They  re- 
quired half  a  pound  less  of  dry  matter  to  gain  one  pound,  and  each 
pound  of  gain  cost  only  4^  cents  as  compared  with  5  1-5  cents  per 
pound  for  the  grain  fed  birds.  During  the  next  eight  weeks  the 
cost  of  gain  was  7i  cents  and  11  1-3  cents  respectively.  The  animal 
meal  chicks  reached  two  pounds  in  weight  more  than  five  weeks 
before  the  others.  They  reached  three  pounds  more  than  eight 
weeks  sooner,  and  three  pullets  of  the  lot  began  laying  four  weeks 
earlier  than  any  of  the  grain  fed  birds.  "With  the  second  lot  of 
chicks  the  results  were  much  the  same,  showing  a  quick  health 
growth  and  early  maturity  with  the  birds  fed  on  animal  matter. 
The  results  with  the  ducklings  was  strikingly  the  same. 

In  conclusion,  then,  it  may  be  said  that  rations  in  which  from  40 
to  50  per  cent,  of  the  protein  was  supplied  by  animal  food,  gave  the 
best  results.  By  careful  management  and  by  following  the  plan 
of  feeding  prescribed  in  this  article,  I  have  succeeded  in  producing 
over  27,000  eggs  in  one  year  from  an  average  of  200  pullets. 

The  CHAIRMAN:  Owing  to  the  fact  that  several  of  those  who 
have  papers  on  this  afternoon's  programme  not  having  yet  returned 
from  their  visit  to  the  Huntingdon  Reformatory,  we  will  now  take 
up  the  fourth  topic  on  our  programme,  "Easiest  and  Most  Profitable 
Way  to  Grow  Potatoes,"  by  Mr.  John  W.  Cox,  of  New  Wilmington, 
Pa. 

Mr.  Cox  presented  his  paper  as  follows: 


EASIEST  AND  MOST  PKOFlTxiBLE  WAY  TO  GROW  POTA- 
TOES. 


By  JOHN"  W.  Cox,  New  Wilmington,  Pa. 


Tlie  easiest  way  to  produce  a  crop  is  not  always  tlie  most  pro- 
fitable, but  usually  economy  in  labor,  by  using  th.e  proper  machinery, 
and  by  doing  tlie  work  at  the  proper  time,  will  increase  the  profits. 
With  the  present  scarcity  of  farm  hands  and  the  high  wages  which 
a  farmer  is  obliged  to  pay  in  order  to  secure  them,  any  crop  can  be 
made  more  profitable  by  reducing  the  cost  of  production  by  using 
the  best  farm  machinery. 

In  order  to  make  potato  growing  profitable  it  is  necessary  to 
have  a  soil  that  will  produce  a  good  yield  of  marketable  potatoes. 
It  is  also  essential  to  be  located  near  a  good  market.  With  the 
present  high  rate  of  freight  it  costs  too  much  to  place  the  product 
on  the  market  if  it  is  necessary  to  ship  a  long  distance. 

The  potato  crop  is  one  of  the  most  profitable  as  well  as  one  of  the 
most  discouraging  crops  raised  by  the  general  farmer.  Amongst, 
the  discouraging  features  can  be  named  the  extremes  in  moisture. 
It  is  often  either  too  wet  or  too  dry.  A  late  frost  will  often 
seriously  injure  early  planted  potatoes.  Some  years  the  potato 
bugs  .will  destroy  the  crop,  unless  considerable  time  and  expense 
is  devoted  to  their  destruction,  and  the  blight  often  strikes  them 
before  the  tubers  are  half  grown.  Some  of  these  conditions  the 
farmer  has  under  his  control,  others  he  has  not.  He  can  conserve 
moisture  to  a  certain  extent,  by  having  the  soil  well  filled  with 
humus  and  by  properly  preparing  the  seed-bed  before  planting,  but 
if  it  proves  to  be  an  excessively  wet  season  he  has  no  way  to  dispose 
of  the  surplus  moisture. 

The  kind  of  soil  in  which  potatoes  are  grown  has  an  influence  on 
the  quality.  On  a  muck  soil  they  are  generally  of  a  poor  quality, 
and  usually  on  moist  black  soils.  A  potato  of  poor  quality  often 
makes  a  very  good  eating  potato  when  grown  in  a  different  quality 
of  soil.  It  is  important  that  the  soil  be  well  stocked  with  decaying 
organic  matter,  and  that  it  be  rather  in  an  acid  than  an  alkaline  con- 
dition, as  it  has  been  found  that  the  fungus  which  causes  the  scabby 
appearance  on  the  outside  of  the  potato,  and  thus  decreases  its  mar- 
ketable value,  will  not  thrive  in  acid  conditions. 
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The  applying  of  lime  to  potato  ground  may  increase  the  yield,  but 
as  it  counteracts  the  acid  in  the  soil,  it  has  a  tendency  to  promote 
the  scab  disease.  A  well  manured  heavy  clover  sod  usually  makes 
n  good  potato  soil.  The  manure  should  be  applied  in  the  fall  or 
during  the  early  winter  to  allow  it  to  become  assimilated  with  the 
soil,  as  the  plant  cannot  feed  upon  it  in  a  coarse  condition. 

If  the  soil  is  deficient  in  vegetable  matter,  a  good  plan  is  to  plow 
under  the  sod  in  the  fall  and  sow  the  ground  with  rye.  Apply 
manure  when  the  ground  is  frozen  in  the  winter  and  plow  the  ry^> 
under  in  the  spring  when  it  is  about  twenty  inches  high.  If  allowed 
t  o  stand  until  it  gets  much  higher,  the  weather  is  usually  warm,  and 
it  has  a  tendency  to  sour  the  ground.  It  also  prevents  the  moisture 
from  rising  from  the  subsoil  too  near  the  surface,  where  it  can  be 
used  by  the  plant.  It  is  remarkable  how  much  finer  the  soil  is 
when  treated  in  this  way. 

The  potato  crop  is  best  adapted  to  a  moist,  cool  climate,  but  will 
do  well  in  a  warm  climate,  if  all  conditions  are  favorable.  The 
vitality  of  a  potato  can  be  retained  longer  in  a  cool  than  in  a  warm 
climate.  If  the  seed  is  purchased  from  one  of  our  northern  States, 
it  usually  has  more  vitality  than  our  home-grown  seed,  and  a  better 
crop  is  usually  produced.  For  best  results,  seed  should  be  renewed 
at  least  every  two  or  three  years.  If  large  potatoes  are  planted 
every  year,  the  vitality  will  not  deteriorate  as  rapidly  as  if  small 
potatoes  are  planted.  A  good  crop  can  often  be  secured  by  planting 
small  potatoes,  but  this  practice  cannot  be  depended  upon  to  follow 
indefinitely.  We  are  always  advised  to  select  the  best  corn,  the 
best  oats  and  the  best  wheat  for  seed  and  I  think  that  the  same 
rule  will  apply  equally  as  well  to  potatoes.  It  is  very  essential  that 
the  seed  be  properly  cared  for.  It  should  not  be  allowed  to  sprout 
until  a  short  time  before  planting.  If  the  sprout  is  permitted  to 
start  growth  and  is  broken  off,  the  second  growth  will  have  less 
vitality  than  the  first. 

The  growing  can  be  retarded  by  keeping  the  potatoes  covered 
through  the  winter  with  straw  and  dirt.  Cover  deep  enough,  with  a 
liberal  quantity  of  straw  and  dirt,  to  keep  them  from  freezing  dur- 
ing the  severe  cold  weather.  During  February  or  March,  while  the 
ground  is  frozen,  the  piles  should  be  covered  with  manure  or  straw 
to  keep  it  frozen  until  near  planting  time.  This  will  prevent  the 
sprout  from  starting  to  grow.  A  short  time  before  planting,  the 
potatoes  should  be  removed  to  a  building  and  spread  out  to  give 
them  an  opportunity  to  start  a  good,  vigorous  sprout  before  plant- 
ing. If  not  properly  covered  while  they  are  buried,  there  is  danger 
of  the  eye  being  frozen  enough  to  reduce  the  vitality  without  freez- 
ing the  potato. 

The  scab  fungus  will  remain  in  the  ground  from  one  year  to 
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anotlier,  and  if  tlie  ground  is  infested  with  the  scab,  or  the  seed  is 
affected,  the  seed  should  be  treated  with  some  preventive  to  insure 
a  crop  of  clean  pototoes.  Corrosive  sublimate  will  answer  this 
puri)ose.  It  is  not  expensive  and  requires  very  little  labor  to  use 
it.  Dissolve  one  ounce  in  eight  gallons  of  water  and  soak  the  seed 
ninety  minutes.  This  should  be  done  before  cutting.  The  seed 
should  be  cut  with  one  or  two  eyes  to  the  piece,  depending  upon 
the  size  of  the  potato  and  the  number  of  eyes.  I  prefer  to  plant 
large  and  medium  sized  potatoes,  and  one  eye  pieces  from  the  stem 
end  of  large  potatoes  will  make  large  pieces  on  most  varieties. 
Nearer  the  seed  end  the  pieces  will  be  smaller  and  have  more  eyes. 

Where  small  potatoes  are  used  for  seed,  either  plant  whole  or  cut 
the  pieces  a  respectable  size  regardless  of  the  number  of  eyes. 
Potatoes  should  be  planted  as  soon  after  cutting  as  possible.  It  is 
not  safe  to  cut  a  large  quantity  and  pile  them  up,  as  they  may  heat 
and  the  seed  be  injured,  so  that  it  will  not  produce  a  profitable  croj). 
If  small  quantities  are  cut  a  few  days  before  planting,  put  in  bushel 
crates,  set  in  a  cool  place  and  covered  from  the  wind  and  sun,  no 
damage  will  result.  Medium  sized  potatoes  can  be  planted  whole 
if  desired,  and  some  prefer  that  way,  but  it  requires  more  seed  to 
the  acre.  A  large  yield  can  be  secured  from  a  very  small  amount 
of  seed,  by  separating  the  eyes  into  two  or  three  parts  and  planting 
in  well  prepared  fertile  soil;  but  this  method  will  not  produce  as 
many  potatoes  to  the  space  of  ground  occupied  as  where  whole  eyes 
are  planted. 

To  grow  potatoes  easily  the  grower  should  be  supplied  with  all 
necessary  machinery.  In  addition  to  the  plow,  a  spring  tooth  har- 
row, roller  and  two  horse  cultivator,  with  which  almost  every  farmer 
is  supplied  should  be  used;  it  is  also  essential  to  have  a  planter, 
digger,  weeder,  smoothing  harrow,  low  wagon  with  platform  and  a 
number  of  bushel  crates.  A  four  row  barrel  sprayer  is  very  useful 
for  spraying  potatoes,  to  prevent  blight  and  to  kill  bugs,  but  can  be 
dispensed  with,  and  the  work  done  with  cheaper  machinery. 

The  ground  should  not  be  plowed  until  dry  in  the  spring  on  most 
soils,  and  in  most  latitudes,  ^\ire  worms  and  grubs  can  be  de- 
stroyed by  fall  plowing,  but  that  leaves  the  ground  exposed  during 
the  winter  allowing  more  or  less  fertility  to  leach  away.  The 
ground  should  be  plowed  deeper  for  potatoes  than  for  corn,  and  if  it 
has  never  been  plowed  deep  it  should  be  plowed  a  little  deeper  each 
time  until  the  desired  depth  is  reached.  If  it  is  deepened  too  much 
at  one  time  the  chances  for  a  good  crop  are  lessened,  as  too  much 
subsoil  would  be  brought  to  the  surface  at  one  time.  The  best  depth 
to  plow  depends  upon  the  quality  and  condition  of  the  soil.  Some 
soils  can  be  plowed  ten  or  more  inches,  while  it  is  not  best  to  plow 
others  more  than  six. 
7 
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It  is  usually  best  to  use  a  drag  to  pulverize  the  clods  as  a  roller 
has  a  tendency  to  pack  the  ground  too  much,  especially  in  a  wet 
season,  and  a  loose,  mellow  soil  is  desired  for  best  results.  A  cut-a- 
way or  spring  tooth  harrow  should  be  used  to  loosen  up  the  soil. 
Three  horses  should  be  used  on  a  spring  tooth  harrow,  as  it  can  be 
set  deeper  and  more  elfective  work  done,  without  injury  to  the 
horses,  than  where  only  two  are  used.  The  ground  should  be  har- 
rowed at  least  once  a  week  from  the  time  that  it  is  plowed  until  it 
is  planted;  in  order  to  pulverize  the  clods  and  prevent  the  escape 
of  moisture.  It  should  be  stirred  as  soon  as  dry  enough,  after 
every  rain,  not  allowing  a  crust  to  form.  The  harrow  and  roller  or 
drag  should  be  kept  going  until  the  ground  is  thoroughly  pulverized 
and  a  good  seed  bed  prepared.  If  the  ground  is  prepared  and  culti- 
vated properly  the  crop  will  not  sufEer  so  much  during  a  protracted 
dry  spell,  as  it  will  if  the  work  is  carelessly  done.  The  ground  is 
not  fully  prepared  for  a  crop  of  potatoes  until  all  surface  stones, 
that  will  in  any  way  interfere  with  the  planting,  cultivating  or 
digging  of  the  crop,  have  been  removed. 

A  good  two-horse  planter  can  be  operated  by  one  man.  It  will 
open  the  furrow,  drop  the  seed  and  cover  it  the  desired  depth.  If 
desired,  commercial  fertilizer  can  be  applied  with  the  planter.  With 
the  Aspinwall  planter,  which  we  use,  the  seed  is  dropped  in  the  bot- 
tom of  the  furrow  and  covered  with  a  small  amount  of  dirt  before 
the  fertilizer  is  distributed,  thus  preventing  the  fertilizer  coming 
in  direct  contact  with  the  seed.  The  seed  should  be  planted  deep 
enough  to  prevent  the  harrow  from  raking  it  out,  as  the  ground 
should  be  harrowed  with  a  smoothing  harrow  several  times  before 
the  potatoes  come  up.  After  they  appear  above  the  surface  they 
should  be  harrowed  occasionally  until  they  are  large  enough  to  work 
with  a  two-horse  cultivator.  The  cultivator  should  be  run  close 
and  deep  at  the  first  cultivation.  Follow  the  cultivator  each  time 
with  the  weeder  until  the  tops  are  six  or  eight  inches  high.  The 
weeder  will  level  off  the  surface  and  rake  the  loose  dirt  around  the 
stalks  and  prevent  the  weeds  from  starting  to  grow.  If  the  weeds 
can  be  kept  from  starting  to  grow,  until  the  tops  are  six  or  eight 
inches  high,  it  is  not  difficult  to  keep  them  under  subjection.  Some 
weeders  might  be  too  severe  on  the  tops,  when  they  are  eight  or 
ten  inches  high,  but  we  use  a  Z.  Breed  weeder  with  curved  teeth,  and 
if  the  tops  are  pulled  over  they  will  soon  straighten  up. 

Perhaps  the  best  known  insect  which  attacks  the  potatoes  is  the 
Colorado  beetle.  They  do  not  make  their  appearance  every  year, 
but  when  they  do  come  in  large  numbers  they  must  be  kept  under 
subjection  or  serious  loss  will  result.  If  hand  picking  is  depended 
upon  it  is  very  essential  that  all  the  old  bugs  be  caught,  as  it  has 
been  estimated  that  one  female  may  lay  as  many  as  1,000  eggs  in 
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its  lifetime,  and  1,000  eggs,  if  not  destroyed,  usually  means  1,000 
young  bugs.  These  bugs  are  most  easily  killed  with  poison  while 
young. 

There  are  a  number  of  spraying  devices  for  applying  insecticides 
in  a  liquid  form.  For  small  fields  the  knapsack  sprayer  is  very  con- 
venient, but  is  not  practicable  for  an  extensive  acreage.  The 
sprayer  which  covers  four  rows  at  a  time,  while  speedy,  does  not  do 
as  thorough  work,  on  account  of  not  having  the  spray  as  well  di- 
rected, as  the  barrel  pump,  with  two  hose,  under  the  direction  of 
two  men.  The  grower  of  potatoes  on  a  small  scale  can  apply  the 
poison  very  effectively  in  a  dry  form  which  is  preferred  by  many  to 
the  liquid. 

Paris  green  is  considered  to  be  the  best  poison  and  should  be 
mixed  with  something  that  will  form  a  paste  when  dampened  with 
the  first  dew;  it  will  then  adhere  to  the  vines.  If  it  does  not  adhere 
to  the  vines  until  all  are  hatched  a  second  application  should  be 
made.  Lime  or  gypsum  is  often  used  when  applying  arsenites  in 
a  dry  form,  but  wheat  flour  is  more  effective  as  it  adheres  to  the 
vines  better.  One  pound  of  Paris  green  to  fifteen  or  twenty  pounds 
of  flour,  is  estimated  by  some  to  be  sufficient  for  one  acre,  or  more, 
depending  upon  the  size  of  the  vines,  while  others  advocate  using 
one  pound  of  Paris  green  to  150  pounds  of  land  plaster.  It  can  be 
applied  by  attaching  a  handle  to  a  can,  with  a  perforated  bottom, 
and  jarring  the  can  with  a  stick,  being  careful  to  have  the  buds  of 
the  plant  covered,  as  the  young  bugs  usually  feed  upon  them  after 
leaving  the  leaf  upon  which  they  were  hatched. 

One  of  the  most  serious  fungus  diseases  of  the  potato  is  the  blight. 
It  often  makes  its  attack  when  the  tubers  are  not  more  than  half 
grown,  considerably  reducing  the  yield.  When  seriously  attacked 
the  tops  die  and  the  tubers  stop  growing.  Some  varieties  are  more 
subject  to  blight  than  others,  and  for  the  practical  grower  the 
safest  plan  is  to  select  the  varieties  that  are  the  most  resistant  of 
disease.  Strong,  vigorous  plants  have  more  power  to  resist  the  dis- 
ease than  delicate  plants  have. 

A  bulletin  published  by  the  Ohio  Experiment  Station  says,  that 
growers  often  confuse  the  bacterial  blight  with  the  early  blight, 
and  hence  the  difference  of  opinion  as  to  the  efficacy  of  spraying 
with  Bordeaux  mixture.  The  bacterial  blight  causes  the  branches, 
that  are  attacked  to  die,  quickly  turning  black,  and  it  is  claimed  that 
no  spraying  will  prevent  it.  The  early  blight  is  a  premature  spot- 
ting and  dyeing  of  the  leaves,  and  spraying  with  Bordeaux  mixture  is 
recommended  as  a  preventive.  If  the  potatoes  are  sprayed  with 
Paris  green  to  kill  bugs  it  is  advisable  to  mix  it  with  the  Bordeaux 
mixture,  as  the  one  spraying  will  serve  both  to  kill  the  bugs  and 
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prevent  tlie  blight.  If  the  weeds  have  been  permitted  to  grow,  they 
should  be  cut  and  hauled  off  before  digging  is  commenced,  as  no 
digger  will  work  successfully  in  a  weedy  field.  . 

Every  grower  should  be  supplied  with  a  number  of  bushel  crates, 
as  they  save  considerable  labor  in  handling.  They  should  be  dis- 
tributed over  the  part  of  the  field  to  be  dug  first.  The  potatoes  can 
be  picked  into  the  crates  or  picked  into  buckets  and  poured  into  the 
crates.  When  the  crates  are  filled,  the  low  platform  wagon  can  be 
driven  along  and  the  crates  loaded  on  from  both  sides,  and  hauled  to 
the  place  of  storing,  with  a  small  amount  of  labor.  When  an  early 
or  medium  early  variety  of  potatoes  are  grown  they  can  be  dug  in 
time  to  sow  the  ground  in  wheat.  If  the  weeds  have  been  kept 
under  subjection,  a  good  seed  bed  can  be  prepared  by  harrowing 
with  a  spring  tooth  harrow. 

The  CHAIRMAN:  The  next  subject  on  the  programme  is: 
"Poultry  Houses,"  by  Mr.  T.  E.  Orr,  of  Beaver,  Pa. 
The  paper  is  as  follows: 
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POULTRY  HOUSES. 


By  T.  E.  Orb,  Beaver,  Pa. 


The  three  essentials  of  poultry  management  are  cleanliness,  com- 
fort and  convenience.  As  I  can  hardly  imagine  that  any  of  my 
hearers  will  start  a  Hock  in  an  old  and  filthy  house,  I  shall  start 
with  the  second  of  these  requirements,  comfort.  An  uncomfortable 
hen  does  not  sing;  an  uncomfortable  hen  does  not  lay  eggs.  You 
must  haA-e  the  songs  of  joy  and  comfort  before  you  need  carry  your 
egg  basket  out  to  gather  the  eggs.  Start  the  singing;  raise  the  tune 
by  giving  warm  quarters  and  an  abundant  and  varied  diet. 

"Biddy"  is  not  a  growler.  She  does  not  complain  if  she  is  uncom- 
fortable; she  simply  stops  doing  business.  If  she  has  lost  a  toe,  a 
comb  or  wattle  she  does  not  utter  a  murmur,  but  her  system  sets 
about  "restoring  the  waste  places,"  and  she  cannot  digest  a  sufflcient 
surplus  for  egg  production  until  all  sores  are  healed  and  she  is  again 
comfortable. 

The  guise  of  ventilation  covers  a  multitude  of  sins.  "I  like  plentv 
of  ventilation,"  says  the  fellow  who  is  too  lazy  and  shiftless  to  bat- 
ten the  cracks  in  his  horse  stable.  "I  don't  want  pampered  stock. 
1  want  mine  to  be  hardy,"  says  the  .alleged  dairyman  whose  cow 
stable  is  so  open  that  the  snow  and  frost  are  on  the  backs  of  his 
cows  in  the  morning;  and  then,  rather  than  water  them  properly, 
he  turns  them  out  in  cold  weather  to  go  to  the  creek  and  drink  ice 
water,  if  indeed  he  takes  the  trouble  to  cut  away  the  ice.  This  is 
the  man  who  thinks  "any  old  thing  is  good  enough  for  the  hens." 
He  gets  no  eggs  from  Thanksgiving  till  Easter.  Look  at  his  hen 
house  and  you  will  see  the  reason.  I  need  not  describe  this  building. 
You  have  all  seen  it.    Ventilation?  Bah! 

A  hen  is  not  an  exacting  tenant.  She  does  not  demand  hardwood 
floors,  mahogany  furniture  nor  Brussels  carpets,  but  she  must  have 
quarters  free  from  draughts.  She  can  endure  some  cold  if  her  quar- 
ters are  dry,  but  she  must  not  have  cold  draughts  down  on  her  back. 
The  house  need  not  be  expensive,  but  it  must  be  tight.  For  these 
reasons  we  have  built  our  last  four  houses  on  the  plan  here  indi- 
cated. One  of  these  houses  is  passing  through  its  third  winter.  We 
have  never  lost  a  comb  or  wattle  in  it.  Our  next  four  houses  (and 
we  are  increasing  capacity  every  year)  are  likely  to  be  on  the  same 
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plan.    These  houses  are  all  12  feet  wide  and  in  length  one  is  36,  an 
other  60,  and  two  others  each  120  feet  long,  all  being  divided  into 
compartments  12x12  feet,  so  the  fom'  houses  give  us  a  total  of  28 
pens  each  12  feet  square. 


Our  sills  are  3x6;  all  other  framing  stuff  is  2x4  hemlock.  The 
rafters  are  three  feet  apart,  so  that  every  fourth  pair  are  supported 
by  two  upright  pieces  6^  feet  long.  These  help  to  make  a  stiff, 
strong  roof,  and  to  these  our  partition  doors  are  hinged.  The  front 
of  each  house,  5^  feet  high,  is  covered  with  finished  weatherboarding 
and  painted;  so  are  the  ends.  The  rear,  4^  feet  high,  likewise  the 
roof,  is  sheeted  with  hemlock  boards,  the  smooth  side  in.  These  are 
covered  with  three-ply  tarred  paper  of  the  best  quality  obtainable, 
and  immediately  treated  to  a  coat  of  tar.  If  this  tarring  is  repeated 
in  six  months  and  once  each  year  thereafter  this  is  a  roof  that  will 
last  a  dozen  years  or  longer.  It  is  absolutely  impervious  to  either 
water  or  air. 

The  dropping  boards  of  the  best  tongued  and  grooved  flooring 
should  fit  snugly  into  the  siding  at  the  back  of  the  house  so  that  no 
air  can  circulate  between  them.  They  are  thirty  inches  from  the 
floor,  leaving  abundant  scratcjiing  room  beneath.  The  perches,  2x4 
scantling,  smoothed  and  flat  side  up,  are  8  inches  above  the  dropping 
boards,  and  are  easily  removable  for  cleaning  and  painting  with 
liquid  lice  killer  occasionally. 

On  the  two  perches,  each  12  feet  long,  there  is  abundant  room  for 
30  hens,  but  we  never  allow  more  than  25  in  one  flock.  If  we  were 
keeping  7,000  hens  instead  of  700  we  should  simply  multiply  these 
four  houses  tenfold.  A  house  96  feet  long,  containing  8  of  these 
12x12  apartments,  is  the  best  sized  house  we  can  imagine.  The 
strong  feature  of  this  house  is  its  low  roof.  The  hens  do  not  need 
to  heat  a  large  volume  of  air  with  their  bodies.  Their  perches  being 
close  to  the  roof,  with  both  roof  and  dropping  board  tight,  and  well 
removed  from  the  ventilation  in  front,  they  can  always  be  comfort- 
able at  night. 

Allow  me  to  insist  that  you  do  not  make  the  house  higher.  I 
would  prefer  to  have  it  one  foot  lower  but  for  the  inconvenience  in 
cleaning  it.  The  short  man  who  will  have  a  care  not  to  bump  his 
head  against  the  rafters  may  profitably  make  the  rear-posts  3^  feet 
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high,  the  front  ones  4^  feet,  and  the  tie  beam  that  connects  the 
rafters  at  each  partition  5^  feet,  and  will  gain  more  in  eggs  every 
month  than  he  will  save  in  lumber. 

Why  is  this?  I  do  not  know.  I  can  only  guess  at  it.  The  hen's 
body  is  small  and  she  does  not  need  to  give  ofe  so  much  heat  to  warm 
her  house  if  it  is  small.  The  hen  ought  to  have  a  floor  space  2x3 
feet  in  order  to  get  exercise;  but  this  space  need  be  only  one  foot 
high,  thus  giving  her  a  total  of  6  cubic  feet  of  air  space  to  place  her 
on  equal  terms  with  the  1,000  rb.  horse  or  cow  that  occupies  a  box 
stall  10x14  and  7  feet  high.  Now  in  our  little  sawed-off  house  that 
I  have  suggested,  25  hens  have  more  than  five  times  the  cubic  air 
space  they  really  need.  So  it  is  only  to  give  them  room  to  scratch 
and  to  give  the  attendant  room  to  get  into  it  that  we  make  the  house 
more  than  one  foot  high. 

Now,  the  business  hen  does  not  suffer  with  the  cold  much  in  day- 
time, even  in  so  large  a  house.  Scratching  for  a  living  makes  her 
blood  circulate  rapidly.  At  night  is  the  trying  time,  and  we  find 
that  wise  breeders  of  Leghorns,  particularly,  are  overcoming  the 
diflSculty  by  dropping  a  muslin  curtain  from  the  roof  to  the  front 
edge  of  the  dropping  board  at  night.  This  gives  them  a  chance  to 
warm  up  a  smaller  volume  of  air  with  their  bodies  even  when  inac- 
tive; it  cuts  off  all  draughts  of  air  and  they  rest  comfortably  during 
the  night.  In  fact,  many  Leghorn  breeders  through  New  York  are 
shortening  the  length  of  the  perches  so  that  the  hens  must  roost 
more  compactly  together  than  I  have  indicated,  and  thus  retain  still 
more  heat.  Of  course  in  moderate  weather  these  curtains  or  boards 
are  not  dropped.  We  have  never  used  them  on  Rocks  or  Wyan- 
dottes  and  with  a  house  built  just  as  I  have  indicated  they  are  not 
needed. 

THE  FLOOR  SPACE. 

Let  it  be  remembered  that  each  compartment  for  25  hens  is  12  feet 
square.  This  floor  space  must  not  be  interfered  with  in  any  way, 
but  must  all  be  held  sacred  as  a  scratching  space.  With  such  a 
house  we  do  not  need  any  sepai'ate  scratching  shed.  The  hens  may 
be  kept  there  in  a  healthy  condition  from  November  until  April. 
Remember  that  the  dropping  board,  30  to  34  inches  wide,  is  30  inches 
above  the  floor,  so  the  hens  can  work  clear  under  it.  Not  a  nest 
box,  dust  box,  feed  trough,  grit  box  or  water  crock  is  to  be  on  the 
floor.  All  these  must  be  attached  to  the  walls  so  the  hens  can  work 
under  them,  except  the  troughs  for  soft  feed  and  these  are  to  be 
hung  up  to  the  ceiling  as  soon  as  they  are  empty.  The  litter  may  be 
oat,  wheat  or  buckwheat  straw.  We  prefer  the  last  named  because 
it  does  not  become  impacted,  but  the  grain  settles  down  through, 
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compelliug  "biddy"  to  work  hard  to  get  it.  It  should  be  forked  over 
frequently  and  renewed  before  it  becomes  too  foul  or  broken. 

LIGHT  AND  VENTILATION. 

Our  windows  are  in  the  middle  of  the  front  of  each  house,  2^  feet 
wide,  3^  feet  high,  on  hinges  opening  inward.  They  come  down  with- 
in one  foot  of  the  floor  and  one  can  step  out  into  the  wards  through 
them.  In  April  these  glass  windows  come  off  and  wire  screens  on 
hinges  take  their  place  until  November.  About  our  only  ventilation 
is  the  exits  into  the  yards,  9x14  inches.  These  are  seldom  closed, 
except  in  extremely  cold  weather. 

Morris  Davenport,  of  New  York,  has  invented,  and  Dr.  Santee,  of 
the  same  State,  has  given  much  publicity  to  muslin  windows.  The 
claim  is  that  they  give  just  the  right  amount  of  light  and  ventilation, 
and  that  they  prevent  the  accumulation  of  moisture  about  glass  win- 
dows and  on  the  under  side  of  the  roof  in  very  cold  weather.  Last 
month  we  investigated  a  number  of  these  houses  in  northern  New 
York,  where  Leghorns  were  kept  in  safety.  We  are  so  nearly  con- 
verted to  their  merits  that  we  shall  try  them  very  carefully  in  the 
next  houses  we  build. 

We  do  not  advise  you  to  build  any  house  out  of  new  lumber  in  the 
winter  time.  Colds,  roup  and  all  sorts  of  trouble  are  quite  sure  to 
follow.  The  right  time  to  build  a  new  house  is  in  June  or  July. 
Finish  the  fi-ame-work,  roofing  and  flooring  thoroughly,  then  put  on 
the  three-ply  tarred  paper  and  then  give  it  a  thorough  coating  of 
tar  and  let  it  stand  and  season  during  July,  August  and  September. 
Begin  to  occupy  it  with  your  pullets  in  October.  Give  it  another 
coat  of  tar  then;  an  additional  coat  of  tar  each  year,  and  the  house 
will  last  indefinitely.  The  bath  is  just  as  essential  to  the  hen  as  to 
the  man.  She  does  not  need  hers  in  water.  Dust  is  what  she  wants. 
If  you  did  not  save  some  fine  road  dust  last  summer  you  can  probably 
secure  some  fine  coal  ashes  now.  Sift  them  through  a  fine  sieve  so 
that  all  cinders  are  taken  out.  Place  at  least  a  bushel  of  these  in 
a  box  about  2i  feet  square  and  one  foot  deep,  throw  in  a  little  grain 
to  get  them  started.  Stir  the  ashes  up  from  the  bottom  every  few 
days  and  the  hens  will  soon  learn  that  these  ashes  are  there  for 
them  to  use,  and  they  will  make  everything  in  that  house  dusty. 
The  box  should  be  so  placed  that  Ihe  sun  can  shine  into  it  and  warm 
the  ashes.  Wood  ashes  are  not  good.  The  alkali  irritates  the  skin 
and  discolors  the  shanks.  A  li:tle  sulphur  mixed  through  the  ashes 
is  good.  Some  are  mixing  acidulated  South  Carolina  rock-phosphate 
with  the  ashes  with  good  effect  and  some  use  this  exclusively  for  a 
dust  bath.    I  have  not  tried  it,  but  I  fear  it  is  too  heavy. 

No  one  thing  has  discouraged  so  many  people  as  lice.  There  are 
a  half  d07.en  varieties  on  our  domestic  fowls.     I  have  seen  three 
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kinds  on  tlie  same  bird  at  one  time.  The  dust  batla  will  enable  "biddy" 
to  rid  herself  of  many  of  them,  but  there  are  enough  lazy  hens  that 
will  not  dust  themseh^es  to  keep  up  the  supply  of  lice  in  the  house. 
Besides,  some  of  the  most  vexatious  varieties  of  lice  are  not  on  them 
in  daytime,  but  at  night  only.  For  these  the  dust  bath  has  no  ter- 
rors. There  are  various  powders  for  dusting  hens,  but  except  for 
sotting  hens  the  powder  business  is  too  slow  and  too  laborious.  I 
formerly  made  lice  powders  for  myself  and  my  neighbors,  but  it  is 
no  small  task  to  dust  a  hundred  hens  thoroughly,  even  though  you 
have  a  whirligig  machine  to  help  do  the  work.  There  are  several 
good  liquid  lice  killers,  the  fumes  of  which  are  death  to  all  insect 
life,  and  these  can  be  applied  so  rapidly  and  effectually  as  to  make 
them  cheap  even  though  they  cost  twice  as  much  as  they  do.  Don't 
be  deluded  with  the  kerosene  theory.  Lice  may  not  enjoy  or  thrive 
on  a  diet  of  kerosene,  but  there  are  many  varieties  of  lice  that  will 
wade  right  through  kerosene  to  do  business. 

If  you  are  building  a  new  house  you  can  do  much  in  the  way  of 
prevention.  Spray  the  cracks  and  corners  with  the  liquid  there,  a 
terror  to  new  lice  and  of  the  detestable  mites  uninhabitable.  Paint 
your  dropping  boards  thoroughly  with  the  liquid  when  you  put  them 
in  and  you  will  have  the  disinfecting  odor  of  the  liquid  there,  a  terror 
to  new  lice  and  a  death  to  the  old  ones.  Once  in  two  weeks  we 
want  our  2x4  perches  lifted  from  their  sockets  and  painted  with 
the  liquid.  In  winter  this  has  the  appearance  of  a  frost  on  the 
perches.  The  hen  seats  herself  on  the  flat  side  of  the  perch  and 
the  heat  of  her  body  will  send  enough  of  the  fumes  through  her 
feathers  to  kill  the  lice.  A  house  treated  in  this  way  occasionally 
will  never  be  troubled  with  lice  of  any  kind,  and  it  is  only  hens  that 
are  free  from  lice  that  can  be  profitable.  Don't  spray  the  straw 
of  the  nests  with  liquid  lice  killer.  It  will  taint  the  eggs.  The 
nest  boxes  should  be  taken  out  occasionally  and  all  litter  removed. 
Then  if  sprayed  and  ventilated  before  the  fresh  straw  is  put  in 
there  will  be  no  tainting  and  no  lice. 

A  Member:  Mr.  Chairman,  I  vvould  like  to  ask  the  gentleman  a  few 
questions.  If  you  are  to  keep  100  chickens,  would  you  keep  them 
all  in  the  same  house? 

MR.  ORE:  That  would  be  a  house  four  times  ten  feet  long.  I 
would  not  myself.  I  am  not  ready  to  say  that  it  is  wrong,  but  I 
have  found  that  whenever  you  put  more  than  24  or  30  hens  together 
they  don't  do  so  well.  I  am  going  to  conduct  an  experiment  this 
year  by  starting  and  putting  200  hens  together.  The  trouble  is 
that  they  will  get  together  at  the  end  of  the  house  or  on  one  perch. 
But  for  my  own  work  I  found  we  had  better  results  if  we  did  not 
keep  moi^e  than  two  dozen  together. 
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A  Member:  How  do  you  break  up  bens  tbat  persist  in  hatching? 

ME.  ORR:  I  will  tell  you  how  we  do  it.  We  have  an  extra  pen 
away  from  our  houses  and  we  put  our  hens  in  there.  In  the  sum- 
mer time  we  have  a  little  park  built  outside  the  house  and  turn 
them  out  on  that  right  on  the  grass.  We  do  not  scold  or  tie  a 
string  to  her  leg,  but  we  give  them  all  the  feed  they  will  eat,  and 
good  feed  that  will  stimulate  them  up  to  egg  laying. 

A  Member:  Mr.  Orr,  if  you  had  100  hens  running  around  the  farm 
how  are  you  going  to  separate  them? 

MR.  ORR:  The  hen  is  a  creature  of  habit.  If  you  put  25  hens  in 
a  house  this  fall  and  keep  them  there  a  little  while,  when  you  let 
them  out  they  will  come  back  to  the  same  pen;  you  can  train  them 
to  come  back  to  the  same  pens  in  which  you  have  been  feeding  them. 
You  can  hardly  drive  them  away.  On  the  farm  if  you  can  get  the 
hen  in  the  habit  of  coming  back  to  one  place  for  three  or  four  times 
you  can  hardly  drive  her  away  from  it. 

A  Member:  Mr.  Orr,  on  the  average  farm  don't  you  think  it 
would  be  more  profitable  to  keep  the  hens  penned  up  than  running 
around  the  farm? 

MR.  ORR:  Yes,  sir;  if  they  have  average  care  it  is  better  for  the 
hens  to  be  confined. 

A  Member:  Would  it  not  be  better  to  have  the  henhouse  you 
described  off  the  ground  six  or  eight  inches  on  locust  posts  and  have 
a  floor  in  and  ventilation  thus  furnished  and  so  no  vermin  could 
get  in  and  shut  up  that  place  with  a  screen  of  close  wire  netting, 
and  so  that  there  would  be  a  draught  through  in  warm  weather  and 
tbat  it  could  be  closed  up  tight  in  winter? 

MR.  ORR:  If  you  are  going  to  put  a  floor  in  at  all  I  prefer  to  raise 
it  up.  We  have  one  house  with  a  floor  in  it  and  another  on  sloping 
ground  without  a  floor  with  perches  from  one  to  two  feet  off  the 
ground.  We  have  it  so  that  they  can  get  under  the  house  and 
in  this  warm  weather  they  like  that. 

A  Member:  It  is  only  on  account  of  vermin  that  I  would  have  the 
floor. 

MR.  ORE:  So  would  I  if  the  ground  about  the  house  had  proper 
drainage.  But  don't  be  too  sure  on  the  vermin  question.  I  would 
have  said  once  I  would  give  you  a  dollar  for  every  red  mite  you  could 
find  on  the  place.  I  was  going  through  one  of  our  houses,  which  I 
thought  was  free  from  vermin,  with  a  gentleman,  but  the  very  first 
perch  we  turned  up  we  found  a  bunch  of  these  red  mites.  We  got 
out  our  sprayers  and  went  over  every  compartment.  He  was  in- 
terested in  that  lice  question  and  he  was  as  glad  as  I  was  embar- 
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rassed  to  find  that  we  had  lice.  So  don't  be  too  certain,  as  I  was, 
that  you  havn't  any  lice. 

A  Member:  What  is  the  remedy  for  these  lice? 

ME.  ORE:  There  are  half  a  dozen  of  these  liquid  lice  killers  that 
will  do  the  work. 

A  Member:  Crude  oil  will  do  it. 

ME.  OEE:  Crude  oil  is  a  good  thing,  but  it  will  not  kill  all  lice; 
but  there  are  liquid  lice  killers  that  will  do  it;  crude  carbolic  acid 
will  do  it.  But  I  want  to  say  this,  that  I  don't  care  how  good  your 
remedy  is,  if  you  don't  use  it  is  not  going  to  kill  them.  Eemember 
that. 

The  CHAIEMAN:  The  next  speaker  will  be  Prof.  H.  A.  Surface, 
Economic  Zoologist. 

Prof.  Surface  addressed  the  assemblage  as  follows: 

Ladies  and  Gentlemen:  It  is  not  necessary  for  me  to  say  that 
it  is  a  pleasure  for  me  to  be  here  and  meet  the  gentlemen  whom 
I  know  well,  and  with  whom  I  have  been  corresponding  for  some 
time.  It  seems  that  when  I  come  before  you  or  meet  with  you 
to-day  for  the  first  time  in  my  official  capacity  as  Economic  Zoolo- 
gist, I  should  discuss  the  fundamental  principles  of  the  greatest 
subject  vfith  which  I  have  to  deal,  and  that  will  take  us  directly,  of 
course,  to  the  subject  of  Economic  Entomology,  or  the  application 
of  insect  remedies. 

As  you  know,  we  are  issuing  from  the  Agricultural  Depai'tment, 
bulletins  discussing  the  insects  of  each  respective  month  and  the 
remedies  known  for  them,  because  that  is  the  important  siibject  in 
agriculture  and  horticulture  to-day.  We  have  also  issued  another 
circular,  entitled  "The  Birds  Around  the  Farm."  These  are  entirely 
free  of  charge  and  will  be  sent  to  persons  who  write  for  them  or  re- 
turn these  postal  cards.  (Holding  up  cards.)  If  the  June  numbers 
did  not  reach  their  destination  it  is  because  we  are  changing  our 
mailing  list  now;  but  after  this  it  will  be  sent  regularly  the  first 
of  every  month  to  the  persons  whose  names  we  have.  We  are  not 
spreading  them  broadcast,  however.  They  will  be  put  into  the 
hands  of  only  those  persons  who  signify  their  desire  to  receive  them. 
This  is  an  undertaking  on  my  part,  with  the  permission  of  Secretary 
Critchfield,  that  means  much  work,  but  we  are  gratified  with  the 
hearty  responses  we  are  already  receiving  from  the  people. 

I  can  do  little  more  to-day  than  to  speak  to  you  of  the  things  of 
which  I  have  already  written,  for  we  cannot  be  successful  until  we 
understand  the  underlying  principles  of  insect  warfare.  I  have  sent 
for  a  spraying  apparatus  in  order  that  I  could  illustrate  in  a  prac- 
tical manner  some  of  these  things.  There  is  just  a  word  of  explana- 
tion concerning  this:  If  I  should  show  you  an  apparatus, it  is  not  that 
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I  am  advertising  this  machine,  at  all.  This  is  the  apparatus  that 
will  best  suit  my  purposes  and  the  company  gratuitously  sent  it  to 
me  upon  the  condition  that  I  place  their  catalogues  in  this  room,  and 
that  I  have  already  done.  That  is  all  the  advertising  I  am  going 
to  give. 

In  the  first  place,  we  know  that  the  insects  that  attack  our  crops 
are  divided  into  two  classes:  First,  the  suctorial  insects,  or  those 
that  feed  by  sucking  the  juices  from  the  organisms  on  which  they 
live,  as  do  the  squash  bugs,  scale  insects,  plant  lice,  etc.;  the  other 
class  is  the  chewing  insects,  that  chew  the  tissues  of  the  plants  as 
do  the  beetles,  cut  worms,  army  worms,  corn  worms,  cabbage  worms, 
etc.    Now,  as  a  consequence,  insecticides  are  divided  into  two 
classes:  Those  intended  to  kill  by  contact  (consequently  those  that 
must  be  used  for  suctorial  insects);  and  secondly,  stomach  poisons, 
or  those  that  are  intended  to  be  for  the  chewing  insects.     You  can 
readily  see  that  if  the  ])lants  were  covered  with  Paris  green  or  any 
other  "poison,  a  suctorial  insect  would  not  be  affected,  because  its 
bill  would  be  inserted  into  the  plant,  and  it,  therefore,  would  not 
get  the  poison  applied  on  the  surface.     These  insects  must  be  at- 
tacked with  the  contact  poisons  which  kill  everything  with  which 
they  come  into  contact.    The  chewing  insects  are  killed  by  taking 
into  their  stomachs  the  poisonous  remedies  that  are  applied  to  the 
plants.    For  example,  I  received  a  branch  of  a  cherry  tree  with  the 
leaves  all  curled  up  by  the  cherry  Aphis.    It  would  be  absolutely 
impossible  to  kill  these  insects  now  with  contact  applications,  but 
had  the  applications  been  made  at  the  right  time  before  these  in- 
sects had  caused  the  leaves  to  roll  and  twist  into  protecting  shields, 
then  their  bodies  could  have  been  reached  and  they  would  have  been 
killed    The  plant  lice  are  the  cause  of  the  leaves  thus  rolling  and 
twisting.    They  are  bad  in  some  parts  of  the  State.    After  they  are 
in  the  curl  of  "  the  leaf  there  is  nothing  to  do  but  to  cut  off  the 
branches  affected.     When  inside  a  curled  leaf  you  cannot  reach 
them.    The  remedies  must  be  applied  before  the  leaves  curl— just 
about  the  time  the  buds  are  bursting,  especially  for  the  apple  Aphis. 
A  man  in  Crawford  county  wrote  to  me  before  the  buds  burst  and 
sent  me  some  apple  buds,  and  I  found  that  they  were  infested  with 
the  Aphis.    I  told  him  to  make  the  application  of  whale  oil  soap, 
or  kerosene  mixture  or  emulsion  as  soon  as  the  first  green  leaves 
began  to  appear.    He  did  so,  and  wrote  me  later  that  he  had  de- 
stroyed all  the  pests. 

Now,  ladies  and  gentlemen,  we  have  heard  a  great  deal  about  kero- 
sene emulsion.  I  have  this  apparatus  here  to  show  you  something 
that  has  taken  its  place.  We  regard  the  emulsion  as  difficult  to 
make  and  unpleasant  to  apply,  and  for  this  reason  I  could  print  in 
these  monthly  bulletins    "use   kerosene   emulsion,"    month  after 
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month,  and  the  people  would  not  do  it.  Now,  the  substance  as  a 
contact  application  that  is  taking  its  place  is  a  mixture  of  kerosene 
and  water.  The  object  in  making  kerosene  emulsion  is  that  the 
oil  will  be  in  fine  particles  and  will  be  diluted  by  water.  You  cannot 
apply  kerosene  stronger  than  20  per  cent,  without  injuring  foliage, 
and  that  is  too  strong  for  peach  and  cherry  and  the  American  and 
Japanese  plums.  Now,  taking  the  place  of  the  kerosene  emulsion 
and  water  mixture  that  is  made  by  some  apparatus  of  the  kind,  1 
have  here.  Into  this  tank  the  kerosene  is  placed.  (Indicating.) 
Here  is  an  index  showing  the  percentage  of  kerosene  in  proportion 
to  the  water.  This  tank  is  then  placed  in  a  vessel  of  water 
and  we  set  the  index  at  the  percentage  of  oil  desired.  About 
15  per  cent,  is  generally  used.  I  will  spray  a  little  of  this  out  of 
the  window. 

I  have  here  an  appliance  that  I  have  arranged  that  is  convenient. 
There  are  two  kinds  of  nozzles  here  used;  the  one  is  the  Bordeaux; 
the  other  is  the  Deming-Vermorel  nozzle.  This  attachment  is  for 
spraying  the  underside  of  leaves  of  vines,  such  as  cucumber,  melon 
and  the  like.  You  will  notice  quite  a  difference  in  the  kind  of  spray 
thrown  by  these  two;  one  goes  as  a  genuine  spray  or  mist,  like  fog; 
the  other  reaches  some  distance,  but  falls  in  drops,  sprinkling  like 
rain.  Where  we  have  to  reach  into  the  tree  tops,  by  turning  this 
valve  (indicating)  you  will  notice  we  get  a  different  effect.  You  see 
that  the  one  is  of  larger  drops  than  the  other;  that  is,  it  is  doing 
more  sprinkling  than  spraying.  The  double  nozzle  is  not  generally 
used  by  the  hand  sprayer.  The  spray  is  a  water  mist  and  does  not 
require  much  power  for  that.  The  man  who  has  an  orchard  must 
use  a  larger  apparatus.  The  point  that  I  wish  particularly  to  make 
in  showing  this  apparatus  is  that  we  add  the  kerosene  in  the  vessel 
and  at  the  instant  the  spray  itself  is  made,  and  the  chemical  mix- 
ture is  effected.  For  the  peach  or  plum  we  use  from  10  to  15  per 
cent,  of  kerosene;  for  the  apple  and  pear  from  15  to  20  per  cent,  of 
kerosene;  for  lice  on  any  animals  or  in  poultry  houses  a  10  to  30 
per  cent,  kerosene  mixture  is  recommended.  I  have  never  tried  it 
in  that  quantity. 

A  Member:  How  strong  should  it  be  for  rose  bushes? 

PROF.  SUEFACE:  Fifteen  per  cent,  kerosene  is  the  average.  I 
have  used  that  successfully  upon  rose  bushes  this  year.  Another 
thing  that  I  can  recommend  instead  of  the  kerosene  mixtures  is 
whale  oil  soap,  one  pound  to  six  or  eight  gallons  of  water.  I  have 
used  that  this  year  on  manj^  kinds  of  leaves,  for  the  slug,  etc.,  on 
rose  leaves  and  for  plant  lice.  The  only  thing  is,  that  when  it  is 
used  on  an  extensive  scale,  it  is  expensive.  If  applied  to  a  large 
orchard  it  is  expensive;  but  so  far  a  few  plants  in  the  orchard  or 
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garden  I  should  recommend  whale  oil  soap  in  most  cases.  There 
are  two  well  known  manufacturers  of  this  soap,  one  in  New  York 
and  the  other  in  Philadelphia.  I  have  used  Good's  Caustic  Potash 
Whale  Oil  Soap  (941  Front  St.,  Philadelphia),  with  the  best  results. 
This  mixing  apparatus  does  not  require  any  material  as  expensive 
as  that.  For  using  the  whale  oil  soap,  kerosene  emulsion,  Bordeaux 
mixture,  or  Paris  green,  this  pump  is  all  that  is  needed. 

In  the  first  place,  the  man  who  does  not  spray  for  plant  diseases 
is  not  up  to  the  times  at  all.    We  cannot  handle  the  blights,  the  mil- 
dews, the  rusts,  black  knot,  rots,  anthracnose  and  other  kinds  of 
plant  diseases  without  spraying  apparatus  and  the  proper  remedy. 
For  such  diseases  the  Bordeaux  mixture  is  generally  used  success- 
fully.   We  can  combine  the  Bordeaux  mixture  with  poisons,  such 
as  Paris  green  and  arsenite  of  lime,  and  thus  produce  a  mixture 
that  is  both  an  insecticide  and  a  fungicide.    The  Bordeaux  mixture 
is  simply  made.     Take  four  pounds  of  quick  lime;  dissolve  four 
pounds  of  sulphate  of  copper  in  warm  water,  but  not  in  the  metal 
vessel;  then  pour  them  together  slowly  into  50  gallons  of  water, 
stirring  as  it  is  done,  and  you  have  Bordeaux  mixture.    This  mix- 
ture is  not  to  kill  insects.    It  is  excellent  to  drive  off  flea  beetles  or 
small  insects  that  are  putting  holes  through  the  leaves  of  the  potato 
and  other  plants.    It  is  the  best  thing  for  plant  diseases  that  can 
be  recommended.     If  to  that  50  gallons  of  Bordeaux  mixture  you 
add  four  ounces  of  Paris  green,  you  have  something  that  is  effective 
for  the  chewing  insects  and  for  the  plant  diseases,  for  the  codling 
moth,  etc.    But  it  does  not  kill  the  class  of  insects  that  are  sucto- 
rial. '  We  have  tried  it  for  the  blight  on  melons  and  it  has  worked 
perfectly  for  that,  but  it  is  likely  to  make  a  stain  on  the  ripened  fruit 
like  a  thin,  bluish  white-wash.    That  can  be  overcome  by  using  for 
the  last  spraying  a  formula  of  a  colorless  remedy  that  I  am  giving 
in  the  June  bulletin  of  the  Division  of  Zoology,  which  is  being  sent 
out  this  week.    It  is  the  ammoniacal  solution  of  copper  carbonate. 
This  is  a  clear  solution  and  does  not  leave  a  stain.    For  example, 
take  the  brown  rot  of  the  peach.     This  must  be  met  by  an  appli- 
cation just  about  the  time  the  peach  is  ripening,  and  if  we  apply  thi; 
Bordeaux  mixture  at  that  time  our  fruit  is  so  stained  that  it  is  not 
marketable;  but  if  we  apply  a  stainless  mixture,  as  described,  we 
have  a  fungicide  or  remedy  for  that  disease  that  will  not  stain  the 
fruit  and  is  effective.    It  is  good  for  the  cherry  and  other  fruits  that 
may  rot;  the  last  spraying  made  should  be  the  application  of  the 
stainless  solution.     Another  point  is  that  when  a  man  is  spraying 
for  something  like,  the  apple  scab,  if  Paris  green  is  added,  it  will 
also  kill  the  codling  moth  and  other  chewing  insect  foes. 

A  Member:  How  would  you  protect  the  roses  from  the  rose  bug? 
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PROF.  SURFACE:  There  is  no  man  living  that  can  give  you 
an  effective  remedy  for  the  rose  bug.  It  is  recommended  to  spray 
with  whale  oil  soap,  kerosene  mixtures,  Bordeaux  mixtures,  etc. 
Shake  them  off  into  a  cloth  that  is  saturated  with  kerosene,  or  into 
an  open  umbrella,  and  burn  them.  That  is  about  the  only  thing 
that  can  be  done.  They  are  poisoned  so  slowly  that  it  takes  two 
days  to  kill  them. 

A  Member:  What  about  the  San  Jos^  scale? 

PROF.  SURFACE:  You  who  are  raising  fruit  should  be  intensely 
interested  in  this  subject.  If  left  alone  it  would  cover  this  State 
like  leprosy.  The  San  Jos6  scale  during  this  month  of  June,  from 
the  5th  to  20th  or  later,  is  in  a  young  and  tender  stage.  It  is  then 
we  can  make  the  summer  applications,  but  applications  made  in 
August  or  September  would  not  avail.  Use  whale  oil  soap,  one 
pound  to  five  gallons  of  water,  from  the  10th  to  the  25th  of  June,  and 
you  will  be  able  to  hold  the  San  Jos^  scale  in  check  until  fall.  Then 
when  the  leaves  are  off  the  trees  trim  back  as  much  as  advisable 
and  then  wash  with  a  strong  soap  suds  or  spray  with  whale  oil  soap, 
two  pounds  to  one  gallon  of  water  (that  is  strong) ;  or  use  the  ''lime, 
sulphur  and  salt  wash,"  to  be  described  in  one  of  our  winter  bul- 
letins. 

A  Member:  Don't  that  application  hurt  the  foliage  of  the  tree? 

PROF.  SURFACE :  It  will,  if  continued  frequently,  but  if  applied 
only  once  or  twice  in  a  season,  it  will  not.  I  have  tried  it  on  deli- 
cate plants  this  year.  I  have  tried  it  one  pound  to  two  gallons  of 
water  and  killed  the  lice  on  rose  bushes  this  summer. 

For  the  chewing  insects,  the  chief  remedy  is  Paris  green,  but 
there  is  one  that  is  better.  This  is  the  arsenite  of  lime.  It  is  the 
cheapest  and  most  effective  and  the  easiest  to  apply,  because  it  does 
not  require  stirring.  It  is  the  best  all  around  poisonous  insecticide. 
This  is  made  by  boiling  white  arsenic  in  two  parts  of  water.  Take 
half  a  pound  of  white  arsenic,  two  parts  of  sal-soda  and  two  parts 
of  water  and  boil  until  the  white  arsenic  is  dissolved;  then  use  only 
one  pint  of  this  solution  with  50  gallons  of  water,  and  two  pounds 
of  freshly  slacked  lime,  and  you  will  find  it  is  more  effective  than 
Paris  green.  It  has  the  advantage  of  not  requiring  stirring  like 
other  applications  that  are  merely  mechanical  mixtures  instead  of 
solutions. 

A  Member:  Does  it  stay  on  the  leaf  any  longer  than  Paris  green? 

PROF.  SURFACE:  I  think  it  does,  and  has  been  found  more 
effective  for  codling  moth,  etc. 

A  Member:  Can  it  be  used  in  a  dry  form? 
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TROF.  SURFACE :  It  can.  I  have  been  thinking  of  experiment- 
ing with  it.  Tlu'  Missouri  Experiment  Station  has  shown  good  re- 
sults from  dust  spraying.  I  am  able  to  do  some  experimental  work 
of  that  kind,  and  shall  take  the  pains  to  make  the  experiment. 

I  am  asked  to  repeat  the  formula : 

One-half  pound  of  white  arsenic  and  two  pounds  of  sal-soda  boiled 
in  two  parts  of  water  until  the  arsenic  is  dissolved.  Then  you  will 
have  a  solution.  Whenever  you  want  to  use  it  take  one  pint  of  that 
solution  to  two  pounds  of  freshly  slaked  quick  lime  and  50  gallons 
of  water. 

A  Member:  Have  you  ever  tried  a  strong  solution  of  lime  water 
and  letting  it  clear? 

PROF.  SURFACE:  No,  sir.  In  all  cases  where  we  are  to  use  a 
spray  with  lime,  we  must  strain  the  lime  after  it  is  slacked  and  as 
it  is  poured  into  the  water.  The  clear  lime  water  would  not  have 
the  effect,  but  if  strained  through  a  cloth  like  cheese-cloth  it  will 
not  clog  the  apparatus. 

A  Member:  Does  it  make  any  difference  whether  the  water  is 
hard  or  soft? 

PROF.  SURFACE:  Yes,  sir;  in  making  up  most  insecticides  soft 
water  or  rain  water  is  essential. 

A  Member:  Please  state  once  more  the  best  time  for  spraying 
for  the  scale. 

PROF.  SURFACE:  For  summer  applications  of  all  scale  insects 
the  latter  half  of  the  month  of  June.  For  the  plum  scale,  the  San 
Jos6  scale  or  any  kind  of  scale,  the  middle  of  June  in  general.  The 
"oyster  shell"  should  be  treated  in  the  early  part  of  August. 

Scale  insects  are  spread  in  four  ways:  1.  By  the  feet  of  birds; 
the  young  insects  creep  on  their  feet  and  the  birds  fly  away  and  carry 
them  to  other  trees.  This  is  proven  by  the  fact  that  frequently 
wherever  the  bird  nests  the  scale  starts  in  that  part  of  the  tree 
where  the  nest  was  located.  2.  The  wind  blows  them.  3.  Another 
way  is  where  the  branches  of  the  trees  overlap  and  they  creep  from 
one  tree  to  another;  and  4th,  they  are  carried  by  persons  and  animals 
upon  which  they  fall. 

A  Member:  Is  this  scale  white? 

PROF.  SURFACE:  Yes,  sir;  in  its  young  stage  it  is  first  yellow, 
then  white,  and  finally  becomes  gray  with  a  dark  center.  You  will 
know  the  San  Jos6  scale  from  all  others. 

After  it  gets  past  tlie  light  yellow  and  moving  stage  it  is  per- 
fectly circular  with  a  little  dark  mouiid  right  in  the  centre. 
Branches  infested  with  it  look  as  though  they  had  been  washed  with 
ashes. 
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A  Member:  Does  it  leave  a  red  spot? 

PROF.  SURFACE:  Yes,  sir;  especially  on  green  fruit  and  young 
shoots.  We  do  not  realize  the  importance  of  that  insect,  and  if  any 
of  you  suspect  its  presence  send  me  samj^les.  I  have  a  strong  power 
microscope  in  my  office  for  this  work. 

Gentlemen,  this  is  a  great  question.  I  think  I  am  the  only  man 
in  the  State  of  Pennsylvania  who  is  working  to-day,  professionally, 
on  the  subject  of  Economic  Entomology.  It  is  a  subject  that  covers 
a  loss  of  over  |20,000,000  a  year  in  the  Keystone  State.  If  you 
should  go  to  the  Legislature  and  ask  for  the  smallest  part  of  money 
that  we  need  to  experiment  or  combat  with  these  foes  they  would 
hold  up  their  hands  in  horror. 

Gentlemen,  there  is  not  a  tree  in  all  this  region  from  which  I  can 
not  at  this  moment  take  an  insect  that  is  injui-ing  it.  There  is  an 
average  of  about  six  species  or  kinds  of  insects  on  each  species  of 
plants,  and  271  on  the  apple  tree  alone.  There  are  1.5,000  kinds  of 
insects  in  the  State  of  Pennsylvania  and  the  loss  that  you  suffer 
from  their  attacks  is  an  actual  clear  loss  just  as  though  it  were 
taken  out  of  your  pockets. 

A  Member:  In  our  barn  and  the  sleepers  of  the  house  if  anything 
is  laid  down  it  is  covered  with  a  white  flour.    What  is  that? 

PROF.  SURFACE:  I  would  suspect  you  had  the  white  ants 
boring  in  the  wood.  I  have  received  a  communication  from  a  gen- 
tleman in  Philadelphia  and  samples  that  brought  to  my  mind  a 
subject  of  great  importance.  He  has  a  row  of  houses  and  the  white 
ants  are  working  in  them.  If  that  is  what  it  is  I  ought  to  know, 
so  as  to  give  you  the  proper  remedy.  Please  send  me  specimens 
if  any  insects  are  to  be  found  in  them.  Of  course,  if  you  inject  pure 
kerosene  into  the  holes,  it  will  kill  them. 

A  Member:  Did  you  ever  have  any  experience  with  a  citizen  who 
claimed  he  never  took  scale  although  it  was  on  each  side  of  his 
house,  in  each  yard?  A  gentleman  claimed  that  Good's  Xo.  8 
Caustic  Potash  T\'hale  Oil  Soap  would  work  all  right. 

PROF.  SURFACE:  Yes;  that  will  kill  the  insects  in  the  winter, 
because  it  makes  the  scales  turn  up  and  then  when  the  rain,  freezing 
and  wind  come,  they  are  washed  off. 

A  Member:  Do  ants  on  trees  do  good? 

PROF.  SURFACE :  This  is  an  important  question.  The  ants  are 
there  because  plant  lice  or  scale  insects  are  there,  and  not  because 
they  are  attacking  the  trees.  When  you  see  ants  going  up  and  down 
trees  it  is  a  sure  indication  that  these  pests  are  there.  It  is  the 
sweet  juices,  secreted  by  plant  lice  and  scale  insects,  that  the  ants 
are  after. 
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A  Member:  I  would  like  to  ask  a  question  in  regard  to  plum 
trees.  I  neglected  to  spray  our  trees  before  they  bloomed  last  year, 
but  after  they  bloomed  I  sprayed  with  Bordeaux  mixture,  and  about 
10  days  later  I  gave  them  a  second  spraying,  but  a  number  of  the 
plums  are  dropping  off.  Would  a  spraying  before  they  came  to 
bloom  have  prevented  this  or  will  all  these  plums  drop  off? 

PROF.  SURFACE:  The  most  of  them  that  are  stung  by  curculio 
will  drop  off.  Destroy  the  fallen  plums  and  that  will  lessen  you  loss 
next  year.  You  will  still  catch  the  plum  curculio  by  jarring  the 
trees.  There  is  nothing  better  than  jarring  for  them.  The  poisons 
do  not  kill  all  the  curculios,  though  they  do  kill  many  of  them;  but 
poisoning  is  not  satisfactory. 

A  Member:  In  regard  to  Paris  green,  what  is  the  cost? 

PROF.  SURFACE :  About  17  cents  a  pound— 15  to  20. 

A  Member:  I  asked  our  druggist  what  he  sold  Paris  green  at  and 
he  said  40  cents.  I  asked  the  price  on  8  or  10  pounds,  and  he  said 
he  could  not  tell  me,  but  would  write  to  the  wholesale  druggists. 

A  Member:  I  think  in  quantities  you  can  buy  it  in  cans,  14  lb.  cans, 
for  14  cents. 

A  Member:  What  would  be  the  cost  of  London  Purple? 

PROF.  SURFACE:  London  Purple  is  a  little  less  in  cost 
than  Paris  green  ,  but  London  Purple  varies  in  composition.  You  do 
not  know  how  much  arsenic  there  is  in  it. 

A  Member:  This  San  Jos6  scale,  can  you  tell  it? 

PROF.  SURFACE:  Yes,  sir;  the  tree  has  a  scurfy  appear- 
ance. The  real  bark  of  the  tree  is  often  not  visible.  It  looks  as 
though  it  were  covered  with  corn  meal,  bran  ashes  or  something  of 
that  kind,  and  the  scale  can  be  seen,  about  the  size  of  a  pin  head. 

A  Member:  Would  it  not  be  possible  for  your  Department  to  pub- 
lish a  bulletin  on  our  insect  friends? 

PROF.  SURFACE:  This  is  an  important  subject  and  some- 
thing we  have  in  mind.    We  are  going  to  do  that  very  thing  shortly. 

The  Secretary  has  authorized  me  to  say  that  whenever  anything 
of  this  kind  comes  to  your  mind,  write  to  us,  and  if  we  cannot  do  it 
this  month  we  can  and  shall  do  it  the  next  or  next,  or  as  soon  as 
we  possibly  can  give  it  attention.  If  I  could  not  make  these  bul- 
letins profitable  and  practical  I  would  not  waste  a  minute  on  them. 

A  Member:  What  can  be  done  for  the  white  lice  on  the  under  side 
of  the  leaves  of  the  rose  bushes,  etc.? 

PROF.  SURFACE:   Use  whale  oil  soap;  1  lb.  to  5  gallons  of 
water  will  kill  them. 
This  is  the  bulletin  for  May.    (Holding  it  up.)     Write  for  these 
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bulletins.  For  the  first  bulletin  we  sent  out  we  had  to  use  an  old 
mailing  list.  We  put  in  these  cards  to  be  returned  (indicating),  not 
intending  to  send  the  publications  afterwards  to  the  same  persons 
sent  before  unless  the  cards  are  returned.  You  understand,  then, 
that  if  anybod}'  does  not  get  the  June  number  it  is  because  he  has 
not  returned  this  card  with  his  address;  and  the  July  number  will 
be  sent  only  to  those  whose  names  have  been  received.  We  must 
have  the  name  and  address  sent  back  to  us  before  the  bulletins  will 
be  sent,  after  this. 

A  Member:  If  a  man  can't  spend  one  cent  for  a  year's  bulletins  he 
certainly  would  not  read  them  if  he  gets  them. 

ME.  J.  A.  HEER:  I  am  greatly  pleased  with  the  work  of  the 
Economic  Zoologist.  I  am  very  glad  that  we  have  the  right  man  in 
the  right  place.  He  is  enthusiastic,  but  I  want  to  say  that  he  has 
a  tremendous  field  to  cover,  and  to  use  a  figurative  expression,  he 
has  "bit  olf  as  much  as  he  can  chew"  at  the  present  time,  and  we 
must  not  expect  any  unreasonable  things  from  him.  I  am  very  glad 
to  receive  these  bulletins.  Our  people  in  the  Grange  are  interested 
in  them.  But  we  must  be  reasonable  people  and  not  expect  we 
can  accomplish  everything  in  the  course  of  a  couple  of  mouths,  be- 
cause we  have  not  received  anything  practical  in  that  line  since  Dr. 
Fernald  filled  the  same  position. 

ME.  CLAEK:  I  intended  to  speak  to  the  Professor  with  respect 
to  some  trouble  we  have  had  in  our  county  the  present  season.  It 
is  this.  Through  a  number  of  orchards  in  our  county — I  have  been 
past  two  of  them  and  also  in  one — the  foliage  has  been  nlmost  en- 
tirely destroyed  in  the  entire  orchard  by  worms.  This  worm  some 
years  ago  attacked  the  foliage  of  the  old  trees  and  stripped  them 
entirely,  and  this  year  there  are  three  orchards  that  1  know  of, 
perhaps  5,  7  and  10  acres  in  the  orchards,  that  the  foliage  is  entirely 
stripped  off  the  leaves  and  are  as  clean  as  if  singed  with  fire,  except 
the  stem  or  the  form  of  the  leaf.  It  is  a  matter  that  evidently  must 
have  attention  shortly. 

PEOF.  SUEFACE :  I  might  surmise  that  this  is  the  canker  worm 
from  the  description,  but  I  ought  to  see  it  to  be  sure,  and  that  is 
the  point  in  writing  to  me.  I  should  like  always  to  receive  a  speci- 
men of  the  insect  in  question  and  the  work  or  injury  it  does.  You 
understand  how  this  is.  The  insect  that  chews  may  be  killed  by 
London  Purple  or  other  arsenites;  the  sucking  insects  must  be  killed 
by  contact  applications. 
.  We  have  arranged  with  persons  representing  societies,  granges 
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and  organizations  of  any  other  kind,  tliat  wish  a  nnmber  of  our 
publications,  to  advise  us  each  month  how  many  they  need,  and  they 
"v\ill  then  be  sent  for  distribution. 

CHAIRMAN  CEAWFORJ):  We  liave  all  been  interested  in  Prof. 
Surface's  talk  and  could  spend  much  more  time  in  this  discussion, 
but  we  have  not  the  time,  and  if  desirable  we  will  hear  from  our 
Committee  on  Queries  and  have  any  questions  read  and  answered 
that  may  have  been  handed  to  them. 

The  CHAIRMAN:  As  we  have  a  little  time  left  before  our  hour  for 
adjournment,  we  will  hear  from  our  Committee  on  Queries  and 
liave  any  questions  read  and  answered  which  may  have  been  handed 
to  them. 

MR.  BLYHOLDER,  Chairman  of  the  Committee  on  Queries:  The 
first  question  is: 

"What  is  the  proper  material  for  building  a  silo?" 

A  Member:  Ujj  to  the  present  time  1  believe  that  there  has  been 
nothing  found  cheaper  than  wood.  Last  year  a  number  of  silos 
were  built  in  our  neighborhood  that  were  lathed  inside  on  studding 
and  then  plastered  with  cement.  This  silo  is  cheaper  than  any  other, 
unless  it  be  wood. 

MR.  BLYHOJ J  >ER :  The  next  question  is : 

"At  what  stage  in  growth  will  clover  ploughed  under  produce  the 
most  plant  food?" 

PROF.  COOKE:  Plant  food  in  clover  increases  proportionately 
from  the  time  the  seed  sprouts  until  it  becomes  dead  ripe.  Let  the 
clover  grow  and  let  it  get  as  big  as  possible  and  you  will  get  the 
most  from  it. 

MR.  BLYHOLDER:  The  next  question  is: 

"What  can  you  substitute  for  the  shortage  of  our  hay  crop?" 

MR.  PHILIPS;:  Down  in  Chester  county,  which  is  one  of 
the  great  dairy  counties  of  the  State,  it  has  so  far  been  very  dry, 
until  last  Friday,  and  the  problem  of  roughage  for  winter  feed  had 
become  very  serious,  and  you  will  find  there  that  almost  every  farm 
has  a  large  acreage  devoted  to  fodder  corn,  and  in  some  instances 
the  farmers  contemjilate  cutting  their  oats  for  hay.  Now  you  un- 
derstand that  with  us  oats  is  not  a  good  paying  crop.  It  is  only  very 
rarely  that  we  have  a  good  oat  crop,  which  is  not  true  of  the  north- 
ern part  of  the  State;  so  we  realize  we  will  get  the  greatest  return 
from  our  oats  by  cutting  it  in  the  immature  stage  for  hay  rather 
than  run  the  risk  of  its  maturing. 

A  Member:  I  shall  not  attempt  to  tell  my  farmer  friends  what 
to  do  to  help  out  on  the  shortage  of  hay,  but  a  young  man,  neighbor 
of  mine,  started  in  the  dairy  business  last  year,  and  he  didn't  have 


115 


any  clover,  and  he  ploughed  about  three  acres  and  sowed  it  in  sor- 
ghum, and  he  sowed  it  thick  enough  that  it  grew  only  two  and  a 
half  feet  high,  and  he  made  it  that  much  richer.  Last  fall,  if  you 
will  remember,  we  had  a  very  excellent  season  for  curing  any- 
thing of  that  kind.  Sorghum  I  do  not  think  would  cure  out  by  cut- 
ting in  sheaves  with  the  binder,  unless  we  had  favorable  weather, 
and  we  had  that  last  fall.  I  asked  him  about  the  result  of  his  curing- 
it  out.  He  let  it  stand  in  small  shocks,  tying  it  with  the  binder  in 
small  sheaves,  and  after  it  had  cured  in  the  shocks  for  perhaps  three 
Aveeks  he  hauled  it  in.  I  asked  him  with  regard  to  its  feeding  value 
and  he  told  me  it  was  as  good  as  any  clover  he  had  ever  fed.  I  asked 
him  whether  he  cut  it  and  he  said  no,  he  fed  it  in  the  sheaf  and  he 
didn't  have  a  particle  of  loss  with  it.  I  have  no  difficulty  to  sup- 
ply my  dairy  with  clover,  but  if  I  did  I  would  resort  to  sorgluim  as 
filling  out  the  shortage  in  clover  hay,  along  with  corn.  The  sorghum 
will  stand  more  drought  than  any  croj)  I  have  ever  known.  I  have 
raised  it  for  six  years,  but  not  with  the  intention  of  making  hay  from 
it;  but  if  I  didn't  have  hay  I  would  sow  some  of  it.  I  feed  it  just 
as  a  sorghum  crop  to  my  cows  on  account  of  shortage  of  pasture. 
When  shortage  occurs  I  feed  it  green.  This  young  man  had  excel- 
lent results  from  the  sorghum  hay.  I  do  not  know  of  anything  that 
would  take  clover's  place  any  better. 

MR.  SEXTON:  There  is  no  good  telling  of  our  country 
despairing  of  not  accomplishing  what  we  expect  to  do  at  the  com- 
mencement of  the  season.  Now  then,  we  have  lots  of  time  yet  from 
now  on  in  the  different  localities  of  the  State  to  put  in  some  catch 
crop  between  now  and  July  that  will  take  the  place  in  the  shortage 
of  hay  that  certainly  will  come.  Corn  produces  more  than  anything 
else  that  we  can  put  into  the  ground.  There  is  not  a  dairy  farm  in 
the  State  but  can  find  from  three  to  five  acres  than  can  be  ploughed 
up  in  corn  to  be  cured  as  fodder.  It  will  help  out  in  an  immense 
manner.  And  then  we  have  just  heard  of  sorghum  which  is  a  catch 
crop.  Our  clover  crop  will  be  nothing  at  all  this  year  and  we  will 
have  to  fill  out  on  something  else.  There  is  no  use  of  despairing 
at  all.    We  may  yet  have  a  good  crop  of  corn  which  will  help  us  out. 

The  CHAIRMAN:  We  are  now  ready  to  adjourn  until  this  even- 
ing, whereupon,  upon  motion  duly  made,  seconded  and  carried  the 
meeting  adjourned  to  meet  at  7..30  o'clock  this  evening. 
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Wednesday,  June  3, 1903,  7.30  P.  M. 

HON.  A.  L.  MARTIN  called  tlie  meeting  to  order  and  announced 
that  the  Cliairman  for  the  evening  would  be  Mr.  C.  B.  Hege,  of 
Marion,  Pa.,  who  thereupon  took  charge  of  the  meeting. 

The  CHAIRMAN:  Are  there  any  questions  to  be  answered?  If 
so,  we  might  take  up  not  longer  than  twenty  minutes  with  them. 

MR.  BLYHOLDER:  The  first  question  is:  . 

"Can  we  not  get  more  vegetable  matter  for  our  soil  by  applying 
barnyard  manure  on  our  meadows  than  by  ploughing  it  under  when 
applied?" 

DR.  WILLIAM  FREAR:  I  do  not  believe  that  the  barnyard 
manure  itself,  rotting  on  the  surface,  can  contribute  as  well  to  the 
humus  supplied  from  its  straw  as  it  does  when  ploughed  under;  and 
the  decay  which  occurs  as  the  straw  rots  in  the  soil  is  advantageous 
in  helping  to  make  the  manure  matter  accessible.  The  question, 
however,  is  not  solely  that.  We  have  to  consider  the  secondary 
effects  upon  the  meadow  itself.  If  the  conditions  of  fertility  in  the 
meadow  are  such  that  the  dressing  of  barnyard  manure  may  cause 
0  very  large  development,  then  the  gain  in  the  roots  when  you  come 
to  turn  the  sod  under,  may  more  -than  compensate  for  the  loss 
which  occurred  owing  to  the  rotting  of  the  manure  on  the 
surface.  If,  however,  the  meadow  is  highly  fertile  already  and  not 
much  increase  of  root  and  stubble  occurs,  then  there  will  be  a  rela- 
tive loss  by  this  method.  It  is  not  a  question  which  can  be  an- 
swered either  in  the  negative  or  in  the  affirmative  without  qualifi- 
cation. 

MR.  PATTON:  I  asked  that  question  for  this  reason.  On 
moderately  rich  soil  I  started  an  experiment  along  this  line,  and  I 
found  that  bv  that  method  I  could  grow  heavy  soil,  fill  the  soil  up 
with  roots,  and  after  getting  good,  heavy  hay  crops,  that  I  had 
more  vegetable  matter  to  plough  into  the  soil,  after  usmg  the 
manures  to  grow  the  hay,  then  I  could  by  ploughing  the  manure  di- 
rectly into  the  soil.  I  found  by  this  method  that  I  am  enriching  my 
soil  much  faster  than  I  was  by  applying  the  manure  and  ploughing 
it  under.  I  ascertained  that  the  humus  was  what  we  needed  es- 
pecially, and  in  this  manner  I  am  getting  the  humus  back  into  the 
soil  much  faster  than  by  ploughing  the  manure  directly  into  the 
soil. 
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DR.  FEEAR:  This  has  brought  out  one  additional  point.  That 
the  vegetable  matter  in  the  manure  will  decay  in  the  soil  and  be 
destroyed  more  readily  than  would  an  equal  weight  of  sod  residue. 
The  humus  affecting  the  sod  upon  the  soil  will  be  longer  felt  than 
would  that  of  an  equal  weight  of  straw  turned  under  as  manure 
simply  because  manure  will  decay  more  rapidly  in  the  soil.  But  the 
case  stated  by  the  gentleman  is  such  a  one  as  I  contemplated  in 
speaking  of  where  the  use  of  the  manure  on  a  moderately  fertile 
land  would  produce  a  very  much  larger  growth  of  the  plants. 

MR.  BLYHOLDER:  The  next  question  is: 
"Is  there  any  remedy  for  club  root  in  cabbage?" 

PROF.  R.  L.  WATTS:  I  can't  answer  that  question  from  expe- 
rience, but  I  can  from  the  experience  of  others.  Some  very  strong 
results  have  been  secured  in  Michigan  by  the  use  of  lime.  I  cannot 
answer  as  to  how  much  lime  should  be  applied  to  destroy  the  germs 
of  the  disease  which  causes  the  club  root.  I  know  that  has  been 
tried  to  some  extent  in  Pennsylvania  and  the  results  are  generally 
very  encouraging  and  I  should  recommend  its  use. 

A  Member:  I  have  learned  of  a  preventive  that  I  find  successful. 
I  do  not  know  that  it  is  a  cure  when  the  disease  has  taken  hold.  If 
you  raise  your  plants  on  sod  ground  and  raise  your  cabbage  on  fresh 
ground  there  will  never  be  any  club  roots.  Club  root  is  the  same  as 
scab  on  patatoes.  It  is  a  fungus  and  remains  in  the  ground  from 
year  to  year.  But  raise  your  cabbage  on  fresh  ground  every  year 
and  you  will  have  no  trouble. 

PROF.  WATTS:  I  thoroughly  agree  with  the  gentleman  in  his 
remarks.    Prevention  is  better  than  cure. 

The  CHAIRMAN:  We  have  had  some  experience  with  regard  to 
club  rooted  cabbage  in  our  section.  I  know  of  cases  where  it  is 
affected  with  club  roots  that  they  pull  the  cabbage  up  and  destroy 
it.  and  i)nt  in  a  pretty  liberal  application  of  salt  and  plant  cabbage 
right  back  in  the  same  place  and  grow  it. 

MR.  BLYHOLDER:  The  next  question  is  addressed  to  Mr.  John 
W.  Cox,  of  New  Wilmington,  Pa.,  and  is  as  follows: 

"What  method  do  you  recommend  to  mix  Paris  green  with  water 
so  as  to  make  a  regular  and  thorough  mixture?" 

MR.  COX:  In  my  experience  with  it  I  put  it  in  the  water  and  used 
a  spray  pump  to  it  for  a  little  while  and  that  done  the  work. 

MR.  W.  H.  STOUT:  Mr.  Chairman,  in  applying  Paris  green  I  think 
it  is  better  to  mix  a  little  lime  water  with  it  to  avoid  burning. 
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MR.  J.  H.  LEDY:  I  asked  that  question  myself  and  I  was  desirous 
that  Professor  Surface  should  answer  it.  He  does  not  seem  to  be 
here.  He  knows  exactly  how  to  mix  the  Paris  green  with  water, 
and  I  question  very  much  whether  there  are  two  men  out  of  every 
five  in  the  auiiience  that  know  how.  I  mixed  Paris  green  for 
nine  or  ten  years  and  didn't  know  how  until  a  year  ago.  It  is  a 
serious  matter.  We  are  trying  to  teach  farmers  to  use  sprayers 
and  the  various  sprays,  and  nearly  all  of  them  have  Paris  green  in  ' 
them,  and  there  is  not  one  man  out  of  fifty  who  can  tell  them  how  to 
mix  it.  The  gentleman  said  you  should  put  the  Paris  green  in  water 
and  agitate  it  with  the  spray  pump.  That  is  not  the  right  way,  and 
it  cannot  be  mixed  perfectly  with  water  that  way.  There  is  only 
one  way  to  do  it.  That  is  to  add  a  little  water  to  the  Paris  green 
and  use  a  paddle  and  work  it  well,  and  add  more  water  until  it  is 
like  putty  and  then  pour  in  more  water  and  mix  like  paint,  and  then 
add  the  full  amount  of  water  and  it  will  not  settle. 

MR.  BLYHOLDER:  The  next  question  is  addressed  to  Hon.  T.  J. 
Philips,  and  is  as  follows: 

'Tn  high  grade  dried  blood  containing  16  per  cent,  of  nitrogen, 
what  per  cent,  is  there  of  phosphoric  acid  and  potash.  Also  is  it 
not  cheaper  and  better  to  pay  $1.00  per  ton  for  mixing  than  to 
attempt  home  mixing  of  fertilizer?" 

MR.  PHILIPS:  I  answer  that  in  the  affirmative;  yes,  sir.  I  ques- 
tion whether  any  of  us,  using  complete  fertilizers  in  the  general 
way,  can  afford  to  mix  them  ourselves.  Perhaps  if  we  were  special- 
ists, using  them  in  very  large  quantities  we  could  do  it.  I  think  I 
referred  to  that  this  afternoon.  The  manufacturers  of  fertilizers 
rarely  takes  his  ton  of  nitrogen  from  one  source.  I  refer  to  nitrate 
of  soda  as  being  the  chief  source.  But  nitrate  of  soda  is  instantly 
soluble  and  consequently  if  applied  to  the  plants  other  than  in 
full  vigor  of  growth,  or  when  the  ground  is  not  full  of  the  vigorously 
hungry  roots  there  is  a  danger  more  or  less  of  that  soluble  nitrogen 
being  washed  through  the  sub-soil  and  lost.  So  that  the  manufac- 
turers of  commercial  fertilizers,  even  though  they  only  put  in  82-100 
of  one  per  cent.,  16  pounds  in  a  ton  will  take  the  contents  from  three 
sources.  They  will  put  in  nitrate  of  soda  to  be  of  instant  use;  a 
little  dried  blood  to  be  available  when  the  nitrate  of  soda  is  gone, 
because  of  its  fine  sub-division  it  will  be  entirely  broken  down  and 
available;  and  then  will  also  take  the  additional  contents  from  the 
tankage  or  ground  bone,  because  it  will  be  later  on  available.  So 
that  the  individual  who  undertakes  to  make  his  own  fertilizer  will 
probably  only  use  the  one  content,  nitrate  of  soda,  and  the  prob- 
abilities are'  that  he  will   supply  it  in  such  quantities  that  the 
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larger  per  cent,  is  lost  to  him.  So  that  I  thoroughly  believe,  in  our 
practical  needs,  we  cannot  afford  to  mix  the  fertilizers  ourselves 
and  cannot  get  as  good  and  cheap  results  as  we  do  to-day  by  getting 
them  mixed  by  machinery  running  day  and  night. 

PROF.  WATTS:  I  cannot  agree  with  Mr.  Philips  along  the 
line  of  home  mixing  of  commercial  fertilizers.  It  seems  to  me  we 
have  reached  a  stage  in  Pennsylvania  when  we  ought  to  feed  our 
farms  with  intelligence,  and  I  do  not  believe  it  is  possible  to-day 
to  go  on  the  market  and  buy  ready  mixed  commercial  fertilizers  that 
will  suit  the  crops  of  the  farm.  It  seems  to  me  we  can  work  more 
intelligently  if  we  mix  them  right  on  the  barn  floor  and  to  suit  the 
crop.  We  can  see  if  we  want  more  phosphoric  acid  than  some 
other  ingredients  and  so  we  can  put  in  more  phosphoric  acid  or  any 
other  ingredient  in  the  proportion  it  is  needed,  and  so  far  as  I  am 
concerned,  I  find  it  impossible  to  buy  commercial  fertilizers  unless 
1  pay  from  five  to  seven  dollars  a  ton  more  than  I  can  buy  the  in- 
gredients in  the  raw  state  and  mix  them  on  the  barn  floor.  Last 
year  I  mixed  some  that  cost  me  thirty-seven  cents  for  mixing.  I 
think  that  is  the  only  advantageous  manner  of  mixing  fertilizers. 

ME.  PHILIPS:  I  agree  entirely  with  Professor  Watts  because  he 
is  that  specialist  I  referred  to.  I  was  answering  the  question  from 
the  standpoint  of  the  general  farmer  who  may  buy  a  blood  fertilizer 
and  put  on  the  corn  or  grass  crop.  And,  by  the  way,  one-half  of  the 
fertilizers  sold  in  Pennsylvania  I  do  not  think  contains  more  than 
IG  pounds  of  nitrogen  to  the  ton.  How  is  it  possible  with  home 
mixing  to  distribute  that  16  pounds  over  from  seven  to  ten  acres  of 
land  so  as  to  be  of  any  benefit?  So  that  it  is  only  the  most  thorough 
and  complete  mixing  that  can  be  of  any  avail  whatever.  But  for 
special  crops,  in  my  own  practice,  although  not  a  market  gardener, 
I  do  not  have  a  bag  of  nitrate  of  soda  to  use  on  cabbage  or  lettuce; 
but  in  special  work  it  is  advisable  to  do  as  Prof.  Watts  says,  but 
for  the  average  farmer  and  corn  grower  I  do  not  believe  it  is  prac- 
tical. I  visited  factories  where  in  the  low  grade  goods  they  put  in 
marl,  but  in  the  high  grade  goods  they  carry  no  adulterant.  If  it  is 
possible  to  make  a  better  grade  than  we  can  buy  of  dried  blood  or 
muriate  of  potash  and  mix  them  thoroughly  it  might  be  well  to  do 
so  if  we  know  our  needs. 

MR.  WELD:  I  asked  this  question.  I  bought  the  goods  that  I 
wanted  in  an  unmixed  state  and  paid  their  charges  of  |1.00  for 
mixing  and  then  shipped  it  to  my  farm.  We  should  know  what  we 
want  and  if  we  cannot  find  it  in  the  form  in  which  we  need  it  then 
why  not  buy  the  ingredients  and  get  them  mixed,  and  in  that  way 
we  can  have  just  what  we  want,  and  it  is  better  mixed  than  you 
can  possibly  get  it  mixed  at  home,  because  the  nitrate  of  soda  you 
cannot  get  fine  enough  without  machinery. 
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The  other  part  of  the  question  has  not  been  answered,  in  regard 
to  the  dried  blood.  Suppose  that  contains  16  per  cent,  of  phos- 
phoric acid,  does  it  not  also  contain  a  percentage  of  nitrogen?  Does 
it  not  also  contain  phosphoric  acid,  and  what  percentage? 

MR.  PHILIPS:  I  cannot  answer  the  question.  It  contains  a 
slight  percentage  of  both  phosphoric  acid  and  potash. 

The  CHAIRMAN:  The  time  has  expired  that  we  have  allotted  to 
the  questions.  We  will  now  take  up  the  first  topic  on  the  programme 
for  this  evening.  We  have  three  other  topics  for  the  evening  and 
I  would  ask  you  to  be  as  brief  as  possible  so  that  we  can  hear  them. 

The  first  topic  on  the  programme  is  "Practical  and  Pathological 
Horse-Shoeing,"  by  Mr.  C.  W.  Brodhead,  of  Montrose,  Pa. 

Mr.  Brodhead  presented  his  paper  as  follows: 
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PBACTICAL  AND  PATHOLOGICAL  HORSE  SHOEING. 


By  C.  W.  Brodhead,  Montrose,  Pa. 


SHOEING  COLTS. 

Colts  should  be  looked  to  by  their  owners  from  birth,  and  never 
should  be  turned  out  to  pasture  without  having  their  feet  pared 
off  even  so  as  not  to  let  one  side  or  the  other  break  off,  and  have 
the  foot  grow  crooked,  as  a  colt  having  his  feet  grow  crooked  can 
never  be  brought  back  to  as  good  a  balance  as  nature  made  him, 
and  this  should  be  done  at  least  twice  a  year  until  it  is  to  be  shod 
for  permanent  use. 

In  shoeing  colts  they  should  be  shod  according  to  the  work  in- 
tended for  them  to  do,  if  for  the  road,  shoe  with  plate  shoe  with  a 
little  heel  calk  on  the  hind  shoes,  no  toe  calk.  If  the  feet  are 
crooked  build  up  with  a  thick  sided  shoe,  so  as  to  bring  the  feet  as 
level  as  possible.  If  the  colt  is  to  be  shod  for  draft  purposes  and 
needs  calks,  shoe  with  as  low  calks  as  possible,  always  setting  the 
toe  calk  back  from  the  edge  of  the  shoe  some  distance,  that  will 
cause  the  colt  to  set  his  foot  down  on  the  ground  square  to  pull,  and 
he  will  learn  that  in  the  start  and  never  climb  on  his  toes  as  a  horse 
will  do  if  he  has  the  toe  calk  out  on  the  extreme  edge  of  the  shoe, 
as  is  the  habit  of  most  shoers  to-day. 

PREPARING  THE  FOOT  FOR  THE  SHOE. 

First,  before  removing  the  old  shoe,  examine  the  foot  carefully, 
so  as  to  see  what  it  needs  to  get  the  foot  in  proper  balance. 
After  having  this  thoroughly  fixed  in  your  mind,  remove  the  shoe 
by  carefully  cutting  the  clinches,  raising  the  heels  of  the  shoe 
gently  with  a  pair  of  thick  jawed  pinchers,  taking  care  not  to  bruisi; 
the  heel  or  strain  the  foot  joint,  as  I  have  seen  horses  made  lame 
by  careless  pulling  the  shoes.  Then  using  the  dirt  hook  to  clean  out 
all  the  dirt  and  any  foreign  substance  that  may  have  collected  in 
the  creases  along  side  of  the  frog.  Then  taking  the  round  knife, 
paring  off  all  the  ragged  parts  of  the  frog,  and  then  the  hoof  parers, 
starting  at  the  heel,  going  around  the  foot,  paring  the  hoof  as  level 
as  possible,  finishing  up  with  the  rasp,  so  as  to  get  a  perfect  level 
surface  for  the  shoe. 


Never  under  any  circumstances  put  a  liot  shoe  to  the  foot  so  as  to 
leave  its  mark,  but  fit  tlie  shoe  perfectly  level,  punching  out  the 
nail  holes,  slightly  slanting  in  so  as  to  get  a  good,  deep  hold  in  the 
hoof,  never  driving  the  nails  higher  in  the  hoof  than  is  absolutely 
necessary  as  nails  driven  high  up  in  the  hoof  deadens  the  hoof  and 
causes  it  to  dry  out  more  quickly,  causing  contraction  and  many 
other  troubles.  In  finishing  the  hoof,  never  rasp  it  any  above  the 
nails  or  rasp  too  deep  a  crease  under  the  nails,  using  the  clinching 
tongs  to  turn  the  clinch  down,  not  hammering  any  on  top  of  the 
hoof,  especially  on  a  colt's  foot,  or  a  horse  that  is  tender  in  the  feet. 

QUARTER  AND  TOE  CRACKS. 

These  come  from  various  causes,  such  as  standing  on  hard,  dry 
board  floors,  leaving  the  shoes  on  too  long,  driving  at  a  high  rate 
of  speed  down  hill,  not  paring  the  foot  properly  so  as  to  give  the 
]»roper  elasticity  to  the  bottom  of  the  foot,  contracting  it,  getting 
the  foot  out  of  balance  so  as  to  throw  too  much  weight  on  any  parti- 
cular part  of  the  foot.  The  following  treatment  should  be  ob- 
served: 

First,  level  the  foot  carefully  by  paring  the  walls  so  as  to  make 
a  ]>erfect  bearing  for  the  shoe,  cutting  out  the  sole  so  as  to  give 
some  elasticity  to  the  bottom  of  the  foot,  then  using  the  round 
knife  to  cut  the  edges  of  the  crack  in  a  V  shape  so  as  not  to  leave  any 
place  for  sand  or  dirt  to  work  in  and  keep  pressing  the  crack  open 
from  the  coronet  down  to  the  bottom  of  the  crack.  It  is  sometimes 
necessary  to  shoe  with  a  bar  shoe,  but  in  most  cases  an  open  plate 
shoe  or  the  centre  bearing  shoe  No.  1  will  bring  the  desired  results 
by  setting  the  shoes  as  often  as  once  in  three  or  four  weeks,  at 
each  setting  keeping  the  shoe  well  back  under  the  heels,  shortening 
the  toe  as  much  as  possible. 

Then  take  a  piece  of  toe  steel  3-8  by  inch  to  make  a  hot  lance  by 
drawing  to  a  sharp  edge  about  an  inch  across  the  point,  then  heat 
to  almost  white  heat,  taking  the  foot  on  the  knee  as  if  in  the  act 
of  clinching  the  shoe,  using  the  hot  lance  to  cut  across  the  top  of  the 
crack  just  at  the  edge  of  the  hair  m  the  coronet,  cutting  through 
so  as  to  start  the  blood.  Probably  you  will  have  to  heat  the  lance 
the  second  time  to  accomplish  the  result  needed,  then  dress  the 
coronet  with  veterinary  petroleum  daily  and  AN  liite  Rock  Hoof  Pack- 
ing in  the  bottom  so  as  to  keep  the  bottom  moist  and  soft. 

CORNS. 

A  corn  is  an  injury  to  the  living  horn  of  the  foot,  involving  at  the 
same  time  the  soft  tissues  beneath  whereby  the  capillary  blood  ves- 
sels are  ruptured  and  a  small  amount  of  blood  escapes,  which  by 
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permeating  the  corn  in  the  immediate  neighborhood,  stains  it  a  dark 
color.  If  the  injury  is  continuously'  repeated  the  horn  becomes  al- 
tei'ed  in  character,  the  soft  tissues  maj  suppurate,  causing  the  dis- 
ease to  spread,  or  a  horny  tumor  may  develop.  Corns  always  appear 
in  that  part  of  the  sole  included  in  the  angle  between  the  bar  and  the 
outside  wall  of  the  hoof.  In  many  cases  the  lamimB  of  the  bar  or 
the  wall,  or  of  both,  are  involved  at  the  same  time. 

Three  kinds  of  corns  are  commonly  recognized,  the  dry,  the  moist 
and  the  sufjpurative,  a  division  based  solely  on  the  character  of  the 
conditions  which  follow  the  primary  injury.  The  forefeet  are  al- 
most exclusively  the  subjects  of  the  disease;  for  two  reasons:  1st. 
Because  they  support  a  greater  part  of  the  body.  2d.  Because  the 
heel  of  the  forefoot  during  progression  is  first  placed  upon  the 
ground  whereby  it  receives  much  more  concussion  than  the  heel  of 
the  hindfoot,  in  which  the  toe  first  strikes  the  ground. 

CAUSES. 

It  may  be  said  that  all  feet  are  exposed  to  corns  and  that  even 
the  best  feet  may  suffer  from  them  when  the  conditions  necessary 
to  the  production  of  the  peculiar  injury  are  present.  The  heavier 
breeds  of  horses,  generally  used  for  heavy  work  on  rough  roads  and 
streets,  seem  to  be  most  liable  to  this  trouble. 

Among  the  causes  and  conditions  which  predispose  to  corns  may 
be  named,  high  heels,  which  change  the  natural  relative  position  of 
the  bones  of  the  foot  and  thereby  increase  the  concussion  to  which 
these  parts  are  subject;  contracted  heels,  which  in  part  destroy  the 
elasticity  of  the  foot,  increase  the  pressure  upon  the  soft  tissues  of 
the  heel  and  render  lacerations  more  easy;  long  feet,  which  by  re- 
moving the  frog  and  heels  too  far  from  the  ground  deprive  them  of 
necessary  moisture,  which  in  turn  reduces  the  elastic  properties  of 
the  horn,  and  diminishes  the  transverse  diameter  of  the  heels; 
weak  feet  or  those  in  which  the  horn  of  the  wall  is  too  thin  to  resist 
the  tendency  to  spread,  and  as  a  result  the  soft  tissues  are  easily 
lacerated. 

Wide  feet  with  low  heels  are  always  accompanied  by  a  flat  sole 
whose  posterior  wings  either  rest  upon  the  ground  or  the  shoe,  and 
as  a  consequence  are  easily  bruised;  at  the  same  time  the  arch  of  the 
sole  is  so  broad  and  flat  that  it  cannot  support  the  weight  of  the 
body,  and  in  the  displacement  which  happens  when  the  foot  is  rested 
upon  the  ground  the  soft  tissues  are  liable  to  become  bruised  or  torn. 
It  is  universally  conceded  that  shoeing  of  the  foot,  either  as  r. 
direct  or  predisposing  cause  is  most  proliflc  in  producing  corns. 

One  of  the  most  serious  as  well  as  the  most  prominent  of  the 
errors  in  shoeing  is  to  be  found  in  the  preparation  of  the  foot  for 
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the  iihoe.  Instead  of  seeking  to  maintain  the  integrity'  of  the  arch, 
the  first  thing  done  is  to  weaken  it  by  freely  paring  away  the  sole; 
nor  does  the  mutilation  end  here,  for  the  frog,  which  is  nature's 
main  supi^ort  to  the  branches  of  the  sole  and  the  heel,  is  also  largely 
cut  away.  This  not  only  permits  of  an  excessive  downward  move- 
ment of  the  contents  of  the  horny  box,  but  it  at  the  same  time  re- 
moves the  one  great  means  by  which  concussion  of  the  foot  is  de- 
stroyed. 

As  adjuncts  to  the  foregoing  errors  must  be  added  the  faults  in 
the  construction  of  the  shoe  and  in  the  way  it  is  adjusted  to  the 
foot.  An  excess  of  concavity  in  the  shoe,  by  extending  it  too  far 
back  on  the  heels,  high  calks,  thin  heels,  which  permit  the  shoe  to 
spring,  short  heels  with  a  calk  set  under  the  foot,  and  a  shoe  too 
light  for  the  animal  wearing  it  or  for  the  work  required  of  him,  are 
all  to  be  avoided  as  causes  of  corns.  A  shoe  so  set  as  to  press  upon 
the  sole  or  one  that  has  been  on  so  long  that  the  hoof  has  overgrown 
it  until  the  heels  rest  upon  the  sole  and  bars  becomes  a  direct  cause 
of  corns.  Indirectly  the  shoe  becomes  the  cause  of  corns  when 
small  stones,  hard  earth,  or  other  objects  collect  between  the  sole 
and  shoe. 

Lastly,  a  rapid  gait  and  excessive  knee  action,  especially  on  hard 
roads,  predispose  to  this  disease  of  the  feet.  I  have  become  con- 
vinced that  in  cases  of  invisible  lameness,  upon  examination  where 
no  corns  were  visible  from  the  bottom  of  the  foot,  by  cutting  in  at 
the  angles  that  I  would  most  always  find  corns,  and  in  almost  every 
case  examined  the  heels  would  be  low,  the  toes  high  and  long,  either 
by  improper  paring  of  the  foot  or  too  low  heels  and  high  toes  of  old, 
new  calked  shoes,  and  leaving  shoes  on  too  long.  And  I  have  come 
to  the  conclusion  that  they  were  caused  by  the  coffin  bone  being 
thrown  out  of  position  to  such  an  extent  by  throwing  the  lower 
point  up  too  much,  causing  the  hind  wings  to  break  through  the 
tender  tissues  at  the  heel.  Also,  when  from  any  cause  the  heel 
begins  to  contract,  as  the  side  walls  begin  to  press  in  against  the 
wings  of  the  coffin  bone,  the  result  is  the  same,  the  unnatural  fric- 
tion caused  by  the  side  pressure  causes  the  bone  to  wear  through 
the  tender  tissues  at  the  angles  of  the  heels. 

Invisible  corns  may  be  detected  by  the  use  of  the  hood  feelers,  by 
pressing  on  the  hoof  about  half  way  from  the  coronet  band  to  the 
bottom  of  the  heel,  if  on  a  high  heeled  hoof  or  about  even  with  the 
wings  of  the  coffin  bone  if  the  sheer  Is  well  enough  acquainted 
with  the  anatomy  of  the  foot  to  locate  the  bone  in  the  various  kinds 
of  feet  he  has  to  deal  with. 

Treatment  for  the  three  different  kinds  of  corns  differ  with  me 
very  little.    In  the  first  place,  I  always  try  and  find  out  what  causes 
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the  trouble.  If  it  is  caused  by  the  heels  being  too  high,  I  lower 
them  by  paring  properly  at  the  heel;  if  the  toes  are  too  long  and 
high  I  pare  the  toe  off  so  as  to  give  the  hoof  the  proper  angle  for 
the  kind  of  shaped  hoof  and  leg  that  it  may  be,  then  cutting  out  the 
angle  between  the  bars  so  as  to  start  the  serum  slightly,  filling  the 
cavity  with  oakum  and  veterinary  petroleum,  giving  the  shoe  as 
level  bearing  as  possible;  and  if  the  heels  are  contracted  I  fit  the 
shoe  slightly  convexing,  so  as  to  have  a  natural  tendency  to  press 
the  heel  open,  not  driving  the  nails  very  high  in  the  hoof  and  using 
as  small  nails  as  the  work  will  permit. 

In  the  case  of  low  heels  or  flat  hoofed  horses  I  use  a  narrow  web 
bar  shoe,  carefully  fitting  them  so  as  not  to  press  too  heavy  on  the 
frog,  equalizing  the  pressure  on  both  heels  and  frog  as  much  as 
possible,  dressing  the  outside  of  the  hoof  daily  with  veterinary  petro- 
leum from  the  coronet  down  and  at  night,  or  when  not  in  use,  filling 
the  bottom  of  the  hoof  with  White  Rock  Hoof  Packing  to  soften  the 
hoof,  if  any  inflammation  may  exist.  In  all  cases  the  shoes  want 
to  be  reset  at  least  as  often  as  once  in  four  weeks  so  as  to  keep  the 
hoof  in  proper  angle. 

NAVICULAR  DISEASE. 

This  disease  is  more  common  in  high,  straight  hoofed  horses  than 
in  low,  flat  feet.  And  there  are  many  causes  for  it.  One  of  the  most 
general  causes  is  letting  the  foot  grow  out  too  long,  throwing  the 
heel  back  too  much,  causing  a  constant  strain  on  the  heel  coi'd 
where  it  is  locked  to  the  navicular  and  coffin  bone,  causing  a  deep 
seated  inflammation  at  the  union  of  the  joint. 

TREATMENT. 

Pare  the  hoof  well  down  so  as  to  bring  the  foot  in  as  near  perfect 
balance  as  possible,  at  the  same  time  cutting  away  the  frog  so  as  not 
to  have  any  frog  pressure,  using  a  plate  shoe  with  thickened  heels 
or  the  centre  bearing  shoe  No.  1,  clipping  the  hair  off  around  above 
the  hoof,  putting  on  a  Spanish  fly  blister  once  in  two  weeks,  follow- 
ing the  blister  with  a  dressing  of  veterinary  petroleum  to  soften 
and  hasten  the  growth  of  the  hoof,  filling  the  bottom  of  the  hoof 
every  night  with  White  Rock  Hoof  Packing,  which  helps  to  reduce 
inflammation. 

INTERFERING. 

An  animal  is  said  to  interfere  when  one  foot  strikes  the  opposite 
leg  as  it  passes  by,  during  locomotion.  The  inner  surface  of  the  fet- 
lock joint  is  the  part  most  subject  to  this  injury,  although  under 
certain  conditions,  it  may  happen  to  any  part  of  the  ankle.     It  is 
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seen  more  often  in  the  liind  than  in  tlie  forelegs.  Interfering 
causes  a  bruise  of  the  skin  and  deeper  tissues,  generally  accom- 
panied b}'  an  abrasion  of  the  surface.  It  may  cause  lameness,  dan- 
gerous tripping  and  thickening  of  the  injured  parts. 

CAUSES. 

Faulty  conformation  is  the  most  prolific  cause  of  interfering. 
When  the  bones  of  the  leg  are  so  united  that  the  toe  of  the  foot  turns 
in  (pigeon  toed)  or  when  the  fetlock  joints  are  close  together  and 
the  toe  turns  out,  when  the  leg  is  so  deformed  that  the  whole  foot 
and  ankle  turn  either  in  or  out,  interfering  is  almost  sure  to  follow. 

It  may  happen,  also,  when  the  feet  grow  too  long;  from  defective 
shoeing;  rough  or  slippery  roads;  from  the  exhaustion  of  labor  or 
sickness;  swelling  of  the  leg;  high  knee  action;  fast  work,  and 
because  the  chest  or  hips  are  too  narrow. 

SYMPTOMS. 

Generally,  the  evidence  of  interfering  are  easily  detected,  for  the 
parts  are  tender,  swollen  and  the  skin  broken. 

But  very  often,  especially  in  trotters,  the  flat  surface  of  the  hoof 
strikes  the  fetlock  without  evident  injury,  and  attention  is  directed 
to  these  parts  only  by  the  occasional  tripping  and  unsteady  gait. 
In  such  cases,  proof  of  the  cause  may  be  had  by  walking  and  trotting 
the  animal,  after  first  painting  the  inside  toe  and  quarter  of  the 
suspected  foot  with  a  thin  coating  of  chalk,  charcoal  or  paint. 

TREATMENT. 

When  the  trouble  is  due  to  deformity  or  faulty  conformation,  it 
may  not  be  possible  to  overcome  the  defect.  In  such  cases,  and  as 
well  in  those  due  to  exhaustion  or  fatigue,  the  fetlock  or  ankle  boot 
must  be  used.  In  many  instances  interfering  may  be  prevented  by 
proper  shoeing.  The  outside  heel  and  quarter  of  the  foot  on  the 
injured  leg  should  be  lowered  sufficiently  to  change  the  relative 
position  of  the  fetlock  joint  by  bringing  it  further  away  from  the 
centre  plane  of  the  body,  thereby  permitting  the  other  foot  to  pass 
by  without  striking. 

Shoeing  to  p)reveut  interfering  is  an  easy  matter  if  one  under- 
stands the  anatomy  of  the  leg  of  the  horse  well  enough  to  tell  when 
he  is  out  of  balance,  and  that  is  "the  primary  cause  for  all  troubles 
of  like  character, such  as  knee-knocking,  over-reaching,  forging,  click- 
ing, etc.  If  the  horse  "toes  out,"  pare  off  the  inside  as  much  as  pos- 
sible, putting  on  a  shoe  with  a  long  outside,  so  as  to  bring  the  toe. 
of  the  foot  in  a  straight  line  with  the  body.    If  the  foot  cannot  be 
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brought  up  level  by  paring,  put  on  a  thick-sided  shoe,  so  as  to  make 
the  foot  look  straight  when  standing  down  on  the  floor. 

I  wish  here  to  call  the  attention  of  both  owner  and  shoer  to  two 
things  that  causes  horses  to  interfere,  when  otherwise  they  would 
not,  and  that  is  the  adjusting  of  the  breeching,  not  getting  it  too 
low;  also  I  haA^e  known  many  horses  to  interfere  from  the  cause  of 
the  teeth  being  bad,  causing  the  horse  to  side  line  or  become  restless 
when  driven,  throwing  them  out  of  balance. 

OVER-REACHING.  ■  . 

An  over-reach  is  where  the  shoe  of  the  hindfoot  strikes  and  in- 
jures the  heel  or  quarter  of  the  forefoot.  It  rarely  happens  except 
when  the  animal  is  going  fast,  hence  is  most  common  in  trotting  and 
running  horses.  In  trotters,  the  accident  generally  happens  when 
the  animal  breaks  from  a  trot  to  a  run.  The  outside  heels  and 
quarters  are  most  liable  to  the  injury. 

SYMPTOMS. 

The  coronet  at  the  heel  or  quarter  is  bruised  or  cut,  the  injury  in 
some  instances  involving  the  horn  as  well.  Where  the  hindfoot 
strikes  well  back  on  the  heel  of  the  forefoot  an  accident  known 
among  horsemen  as  "grabbing,"  the  shoe  may  be  torn  from  the 
forefoot  or  the  animal  fall  on  his  knees.  Horses  accustomed  to 
over-reaching  are  often  bad  "breakers,"  for  the  reason  that  the  pain 
of  the  injury  so  excites  them  that  they  cannot  be  readily  brought 
back  to  the  trotting  gait. 

To  shoe  for  over-reaching,  pare  all  four  feet  down  as  much  as  pos- 
sible, giving  them  as  an  even  bearing  as  can  be  done.  Then  putting 
on  shoes  to  correspond  with  the  work  intended;  if  the  shoes  are  to 
have  calks,  shoe  the  front  feet  with  low  toes,  with  slightly  elevated 
heels,  letting  the  shoes  run  well  back  behind  the  foot.  The  hind- 
shoes  with  the  toe  calk  set  back  from  the  toe  of  the  shoe  as  much 
as  can  be,  letting  the  hoof  project  over  the  shoe  at  least  one-fourth 
of  an  inch,  with  the  heels  running  well  back  behind,  with  heels  higher 
than  toe. 

Side  weighting  on  the  hindfeet,  letting  the  outside  heel  be  longer 
than  the  inside,  helps  to  spread  the  legs  when  in  motion  throwing 
the  hind  feet  outside  of  the  front  ones.  This  mode  of  shoeing  ap- 
plies to  road  and  general  purpose  horses. 

FOUNDER. 

This  disease  may  come  from  various  causes,  such  as  letting  a  horse 
stand  in  a  draught  when  warm,  watering  or  feeding  when  too  warm, 
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and  it  will  show  itself  in  this  way:  The  horse  will  be  very  nervous, 
shifting  from  one  foot  to  the  other,  feet  in  a  high  state  of  fever, 
being  very  hot  and  sensitive  to  the  touch  of  the  hammer  or  hoof 
tester,  will  lay  down  in  great  pain. 

TREATMENT. 

Eemove  the  shoes  as  carefully  as  possible,  paring  the  foot  well 
down  with  hoof  parers  and  rasp  them,  taking  the  round  knife  and 
cutting  in  at  the  toe  directly  opposite  the  point  of  the  frog,  just 
where  the  sole  joins  on  the  outside  wall,  cutting  back  until  you 
start  the  blood  well,  and  at  the  same  time  rubbing  the  leg  down- 
ward towards  the  hoof,  making  the  blood  to  run  freely  to  the 
amount  of  a  quart,  then  filling  the  opening  with  oakum,  putting  on 
a  leather  sole,  tacking  on  an  old  plate  shoe  with  about  four  nails,  put- 
ting the  foot  in  a  flax-seed  poultice,  keeping  it  well  moistened  for 
forty-eight  hours,  feeding  mashes  to  loosen  the  bowels. 

If  this  treatment  is  followed  closely,  there  is  not  much  danger  of 
drop  sole  or  seedy  toe;  but  if  the  case  has  become  chronic,  shoe  with 
a  bar  shoe  or  the  centre  bearing  shoe  No.  1,  taking  care  not  to  leave 
the  shoe  on  too  long,  so  as  to  let  the  shoe  loose,  using  small  nails  as 
the  work  will  permit,  rubbing  the  coronet  every  two  or  three  weeks 
with  a  Spanish  fly  blister,  following  with  veterinary  petroleum  to 
toughen  and  make  the  hoof  grow  faster,  filling  the  bottom,  when 
not  in  use  with  White  Rock  Hoof  Packing,  to  help  allay  inflamma- 
tion that  may  exist. 

HOT-FITTING. 

The  practice  of  hot-fitting  is  very  destructive.  Burning  the  sole 
will,  in  time,  partially  destroy  the  sensitive  laminae,  and  impairs 
the  membraneous  lining  underneath  the  coffln  bone,  as  well  as  clos- 
ing the  pores  of  the  horn,  causing  the  hoof  to  become  hard,  dry  and 
brittle.  It  also  impedes,  to  a  certain  extent,  as  a  necessary  conse- 
quence, the  healthy  growth  of  the  hoof. 

The  advocates  of  the  hot-fitting  present  many  reasons  for  the  fur- 
therance of  the  practice.  It  is  alleged  that  shoes  cannot  be  fitted 
so  rapidly  nor  so  closely  by  any  means  other  than  that  of  hot- 
fitting;  and  this  is  generally  true,  for  by  this  means,  the  hoof  is 
burned  to  correspond  with  the  inequalities  which  occur  on  the  sur- 
face of  the  shoe,  until  the  latter  is  thoroughly  imbedded  in  the 
horn.  On  the  other  hand,  however,  this  fusing  of  the  horn  is  in  op- 
position to  its  right  growth  and  operation,  and  is  the  prolific  source 
of  many  evils  and  abuses.  Horn  being  a  non-conductor  of  heat,  is 
slowly  affected  by  it,  and  it  is  said  that  three  minutes  burning  of 
the  lower  face  of  the  sole  is  necessary  to  produce  any  indication  of 
increase  of  temperature  on  its  upper  surface. 
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Thii  i«  a  fallacy,  a«  I  have  proven  many  times,  by  operating  upon 
green  specimens,  with  soles  of  varied  thickness,  in  which  case,  the 
soles  of  ordinary  depth  were  penetrated  by  the  heat,  when  heated 
shoes  were  applied  for  the  time  specifled,  and  the  sensitive  sole  was 
found  to  be  scorched  as  well  as  the  laminae,  in  its  connections  with 
the  sole,  burned  and  charred. 

In  the  living  subject  these  effects  would  have  wrought  serious 
results.  They  have  convinced  me  that  the  foot  of  a  horse  may  in 
uo  sense  be  compared  to  an  inanimate  block  of  wood,  which  may  be 
charred  or  carved  as  caprice  may  dictate.  And  because  it  is  not,  and 
because  it  is  filled  with  life  and  feeling,  the  necessity  which  there  is 
of  thought,  care  and  skill  to  be  exercised  in  regard  to  it,  is  pointed 
out  to  us.  The  economy  of  labor  attained  in  the  process  of  hot-fit- 
ting, will,  I  am  sure,  never  counter-balance  its  evil  effects.  While  it 
is  true  that  more  shoes  can  be  fletted  in  a  given  time  by  hot-fitting 
than  by  cold,  that  is  no  argument  against  the  expediency  of  the  lat- 
ter, as  much  or  more  might  be  said  of  any  other  part  of  the  work. 

The  CHAIRMAN:  The  next  topic  is  "Hygiene  of  the  Farm,"  by 
Dr.  Harvey  B.  Bashore,  of  West  Fairview,  Pa.,  whereupon  Dr. 
Bashore  presented  his  paper  as  follows: 


130 


HYGIENE  OF  THE  FARM. 


By  Dr.  Habvet  B.  Bashoeh,  West  Fairvieiu,  Pa. 


We  have  all  gotten  the  idea,  or  at  least  we  used  to  have,  that 
farm  and  country  life  was  just  about  the  ideal  thing,  and  that  farm- 
ing was  the  ideal  business.  In  some  respects  it  is,  but  it  does  not 
quite  come  up  to  the  sanitary  standard,  and  for  this  reason  it  is 
worthy  of  attention,  for  we  want  to  make  it  as  healthy  as  possible, 
since  on  the  farming  population  depends  the  stability  of  the  country. 

Then  again,  both  in  town  and  country,  we  are  apt  to  get  a  little 
careless  about  human  life  and  to  think  that  disease  is  the  gift  of 
an  all-wise  Providence,  instead  of  the  result  of  our  own  carelessness. 
It  has  been  said  that  a  dead  cow  will  attract  the  attention  of  any 
government  on  earth  quicker  than  five  dead  men  or  fifteen  dead 
children.    Perhaps  this  is  so,  and  if  it  is,  it  has  a  very  good  explana- 
tion in  the  fact  that  cattle  are  readily  convertable  into  cash,  where- 
as human  life  is  not  so,  and  anything  which  affects  us  in  a  matter 
of  dollars  and  cents  is  very  quickly  noticed.    This  is  human  nature, 
at  present,  at  least.    A  very  interesting  example  on  this  line  came 
to  my  attention  at  one  of  the  Institutes  last  year.    A  certain  farmer 
had  four  of  his  family  in  bed  with  typhoid  fever  and  the  doctor  ad- 
vised closing  the  well  and  getting  water  elsewhere.    This  he  refused 
to  do.    Finally  his  cows  became  sick  and  the  veterinarian,  taking 
his  cue  from  the  physician,  recommended  closing  the  well  to  save 
the  rest  of  his  stock,  and  the  well  was  closed. 

It  is  absurd  to  think  that  this  man  cared  less  for  his  family  than 
he  did  for  his  stock,  but  the  fact  that  dollars  and  cents  were  slipping 
away  quickened  his  perception. 

"But  is  the  country  really  unhealthy?"  somebody  asks.  Here  are 
some  facts:  Though  the  death  rate  is  lower,  as  a  rule,  both  in 
town  and  country  than  ever  before,  the  greatest  lessening  has  been 
in  the  cities.  In  Connecticut,  for  example,  during  the  last  ten  years, 
the  city  mortality  has  dropped  from  20  to  17  per  1,000,  while  the 
rural  only  from  17  to  16  per  1,000.  In  Massachusetts  the  difference 
has  been  still  less,  and  in  New  York  State  the  rural  mortality  rate 
has  actually  increased. 

Pennsylvania  statistics  are  incomplete,  yet  in  the  beautiful  Cum- 
berland county,  just  across  the  river  from  Harrisburg,  with  a  rural 
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r,oDulation  of  only  100  to  a  square  mile,  there  was  last  year  just 
a  much  typhoid  fever  as  in  the  Capitol  city  itself,  with  a  population 
0  To  00  to  a  square  mile.  This  is  very  poor  ^^owmg  .ndeed  foi 
tL  country,  but  Michigan  beats  it  with  a  record  in  some  districts  of 
twenty  tim  s  as  much  typhoid  in  the  country  as  in  the  nexghbonng 
rt  es  TMs  is  the  kind  of  a  story  that  figures  tell  about  rural  hy- 
giene; and  this  is  the  reason  why  we  have  been  askmg  our  legisla- 
tors  for  better  sanitary  laws.  i  „ii 

Takino-  these  conditions,  then,  as  they  exist  to-day,  we  shall 
have  toldmit  that  there  must  be  much  room  for  sanitary  mprove- 
^rt  about  the  ordinary  farm,  and  in  the  absence  of  -r^^^^^^^^^^^^ 
supervision  we  have  to  do  all  this  ourselves.    On  the  mdn  dual  fai 
7ev!in  this  State  at  least,  rests  the  question  whether  he  is  to  hve 

in  a  healthy  place  or  not.  ,    ^    .      •  + 

When  we  come  to  take  a  sanitary  view  of  the  farm,  the  first  point 
of  interest,  of  course,  is  the  house  itself.  This,  like  any  other  house 
should  ha;e  a  clean,  dry  cellar,  and  the  rooms  f P^^^^^^ 
of  air  and  sunlight.  Sunlight  fades  carpets,  but  faded  children 
are  worse.  The  abundant  fresh  air  of  the  country  will  not  compen- 
sate for  faulty  house  construction. 

The  heating  of  country  houses  should  be  looked  after  more  care- 
fully than  is  customary.  The  method  of  heating,  which  is  almost 
always  that  of  stoves,  is  in  itself  defective  and  little  can  be  done 
to  remedy  it,  unless  the  rooms  have  open  fire-places.  If  these  are 
kept  open  and  not  closed,  as  I  have  frequently  seen,  you  will  get 
much  more  effective  heating  and  much  better  ventilation.  _ 

The  next  point  which  attracts  attention,  and  the  one  m  which 
occurs  the  greatest  defect,  too,  is  the  water  supply,  though  it  comes 
from  a  well  or  a  spring.  This  may  seem  very  strange  to  you,  yet  it  is 
a  proved  fact  that  fifty  per  cent,  at  least  of  all  farm  wells  are 
grossly  polluted  and  unfit  for  drinking  purposes.  It  is  hard  to 
give  up  our  sentimental  ideas  about  the  "moss-covered  well,"  and  the 
"old  oaken  bucket,"  harder  yet  to  give  up  our  ideas  of  purity  about 
the  old  spring,  but  the  fact  that  we  have  so  many  epidemics  of  ty- 
phoid fever  occurring  in  isolated  farm  houses,  three,  four  and  five 
cases,  sometimes  in  one  family,  goes  far  to  uphold  the  bad  character 

of  the  water.  .  . 

Frequently,  people  have  said  to  me:  "Why,  doctor;  this  is  such 
good  water,  and  no  body  ever  got  sick  from  it."  Only  a  few  years 
ago  I  came  across  just  such  a  well.  Three  generations  drank 
of  that  water,  and  true,  nobody  did  get  sick  from  it,  but  at  last 
the  spell  was  broken  and  four  of  that  family  went  down  with  ty- 
phoid, and  the  dear,  old  family  well  showed,  on  examination,  the 
grossest  pollution.  .  ■  ■ 
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But  you  will  say:  "Granted  that  our  wells  and  springs  are  pol- 
luted, what  are  we  going  to  do  about  it?  We  must  have  water  and 
there  is  no  other  way  to  get  it.'"  One  way  to  remedy  this  is  to 
use  rain  water  collected  in  a  carefully  made  cistern;  but  a 
better  way  to  my  mind,  is  to  remove  the  source  of  pollution,  and 
this  source,  in  the  country,  is  almost  always  one  thing — the  old- 
fashioned  country  privy.  This  should  be  abolished — the  pit  filled 
up  and  a  dry  closet  substituted.  A  dry  closet  consists,  as  is  seen  by 
the  drawing,  of  a  pail,  a  seat  and  a  receptacle  for  dry  earth  or  sifted 
coal  ashes.  When  the  pail  is  filled  the  contents  should  be  emptied 
on  cultivated  land,  if  near  the  house,  earth  should  be  raked  over 
the  pile,  but  if  at  all  distant  this  is  not  actually  necessary.  Sunlight 
and  the  germs  in  the  upper  layers  of  the  soil — the  nitrifying  bacteria 
tbey  call  them — soon  dispose  of  all  filth. 


!      1  1 

■         t  : 

'         '  ' 

ilk  SLMIEL  S.  ^ 

l3 

A  Modern  Dry  Closet — An  arrangement  that  should 
be  in  every  farm  house. 


Some  one  will  complain  that  a  dry  closet  takes  time;  so  it  does, 
just  one  and  one-half  minutes  per  day  is  the  actual  record  of  an 
earth  closet  in  a  family  of  five.  Surely  anyone  can  afford  that 
much  time.  Another  way  is  to  have  a  cemented  pit,  throw  earth 
into  this  every  day  and  every  month  or  so,  remove  the  contents  to 
the  fields.  All  privies  and  earth  closets  must,  of  course,  have  tightly 
fitting  covers,  so  as  to  exclude  flies. 
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Anotlier  thing  to  be  gotten  rid  of,  is  the  slop  and  waste  water.  In 
the  city  this  goes  into  the  sewer,  but  in  the  country  it  generally  goes 
out  the  kitchen  door  and  helps  to  pollute  the  surrounding  soil, 
and  this  country  soil-pollution  is  a  disturbing  factor  in  health,  not 
only  from  poisoned  water,  but  also  from  the  poisoned  air  surround- 
ing the  house.  -  . 

In  the  absence  of  sewers  the  proper  way  to  dispose  of  slop  waters, 
is  by  some  form  of  a  surface  or  subsoil  drain,  allowing  the  filthy 
waters  to  drain  over  or  under  cultivated  land.  Cultivated  land, 
by  the  way,  is  the  great  sewer  in  the  country,  yet  it  is  even  better 
than  a  sewer,  for  it  not  only  removes  filth  but  actually  destroys  it. 

The  garbage  or  solid  waste  from  the  kitchen,  if  not  fed  to  the 
pigs,  should  be  put  in  a  furrow  in  a  field  or  a  hole  in  the  garden  bed. 
The  sum  and  substance  of  the  sanitary  disposal  of  all  putrescible 
waste  about  a  country  house,  is  its  speedy  removal  to  cultivated 
land. 

When  we  come  to  the  "out  buildings"  on  the  farm,  the  pigpen, 
the  barnyard  and  the  cow  stable  are  the  attractive,  rather  I  sup- 
pose I  ought  to  say,  the  unattractive  points  from  a  sanitary  view. 

Pigpens  should  have  a  water-tight  floor,  with  an  air  space  of  at 
least  a  foot  underneath;  and  to  keep  them  in  proper  condition,  so 
as  not  to  become  a  nuisance  or  prejudicial  to  health,  they  should  be 
cleaned  every  day  and  the  filth  carted  away  to  the  field. 

The  filthy  barnyard — an  eyesore  to  many  an  otherwise  fine  farm 
— is  a  great  point  for  improvement,  not  only  on  account  of  its  un- 
sightliness,  but  on  account  of  the  adjacent  soil  pollution,  and  the 
fact  that  stable  refuse  is  a  breeder  of  flies,  and  flies  you  know,  have 
been  accused  of  carrying  disease. 

At  the  Agricultural  Department  at  Washington,  they  made  some 
experiments  on  screening  manure  piles,  and  found  that  flies  dimin- 
ished very  rapidly  in  the  immediate  locality;  but  such  a  procedure 
is  not  feasible  on  the  farm.  A  better  way,  and  the  only  way,  is  to 
cart  the  manure  immediately  to  the  field,  as  my  friend  Mr.  Stout, 
of  Pinegrove,  has  been  doing  for  the  last  fifteen  years.  This  is  its 
proper  place,  and  the  sooner  it  is  gotten  there  the  better,  not  only 
ii  a  sanitary  sense,  but  for  economic  reasons,  for  the  nitrogen  in- 
stead of  being  wasted,  gets  into  the  soil  where  it  is  needed. 

However  much  we  desire  to  rid  our  homes  of  flies,  the  removal  of 
mosquitoes  is  vastly  more  desirable,  for  one  family  of  mosquitoes, 
and  the  family  that  especially  breeds  in  the  country  and  suburban 
places,  carries  the  germ  of  malaria,  and  malaria  though  not  es- 
pecially dangerous  in  this  part  of  the  world,  is  nevertheless  a  disease 
to  be  prevented.  The  rain  barrel,  the  cistern  and  the  country 
privy  are  the  great  mosquito  breeding  places,  although  the  ma- 
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larial  variety  quite  often  prefers  the  roadside  puddle  and  the  pools 
of  little  streams.  To  diminish  the  mosquitoes,  then,  of  a  locality,  it 
is  necessary  to  drain  or  fill  all  swampy  places,  to  screen  the  cistern 
and  rain  barrel  and  to  put  two  or  three  ounces  of  kerosene  m  the 
privy  every  few  weeks.  Inasmuch  as  mosquitoes  do  not  stray  far 
from  home,  but  are  "born  and  bred"  where  they  are,  it  becomes  a 
very  easy  thing  to  eliminate  them  in  an  isolated  place;  m  a  town 
unless  everybody  falls  in  line,  it  is  a  different  story. 

The  cow  stable  is  another  point  which  directly  affects  the  farm 
people,  and  sometimes  other  people  who  don't  live  on  the  farm. 
Cows  are  very  prone  to  tuberculosis,  and  although  there  has  been 
much  discussion  lately  as  to  the  interchangeableness  of  bovine  and 
human  tuberculosis,  the  weight  of  opinion  at  present  favors  the 
idea  of  the  transmission  of  tuberculosis  from  cattle  to  man. 

Damp,  dark  and  filthy  stables  are  predisposed  to  the  disease,  and  to 
avoid  this  cleanliness  should  be  enforced  and  there  should  be  plenty 
of  fresh  air  and  sunlight.  Some  other  diseases,  such  as  typhoid 
fever  diphtheria  and  scarlet  fever,  have  been  traced  to  polluted 
milk  and  in  the  great  cities  the  terrible  infant  mortality  of  summer 
has  been  charged  to  the  same  cause.  So  even  if  we  eliminate  tuber- 
culosis as  one  of  the  results  of  filthy  milk,  there  is  still  enough  dan- 
ger left  to  stimulate  us  to  use  every  precaution. 

In  order  then  to  have  good,  pure  and  healthy  milk,  we  must  of 
course,  have  good  cows  to  start  with,  and  they  must  be  housed  m 
clean,  airy  stables,  and  after  this  the  whole  secret  is  cleanliness. 
The  milkers  should  be  clean,  but  they  do  not  necessarily  need  to  be 
dressed  in  white  duck.  There  are  only  three  things  necessary,  by 
the  way,  for  cleanliness,  and  these  are  soap,  water  and  mclmation, 
and  the  greatest  of  the  three  is  inclination. 

The  milking  utensils  must  of  course  be  clean,  plain  open  pails  and 
a  new  cheese  cloth  strainer,  which  is  thrown  away  after  use. 

Cooling  the  milk  is  the  next  most  important  thing-the  whole 
future  of  the  milk  depending  upon  it,  especially  if  it  is  intended  for 
transportation.  The  great  diflQculty  about  this  is,  that  the  chilling 
to  be  effective  must  get  to  45  degrees,  whereas  the  springs  which 
are  generally  used  for  this  purpose,  do  not  go  below  50,  conse- 
quently ordinary  milk  "turns"  very  readily. 

These  points  about  milk  which  I  have  called  attention  to,  are 
the  recommendations  of  the  New  York  Milk  Commission,  and  milk 
is  now  sold  in  New  York  which  has  been  prepared  according  to  then- 
directions;  and  the  time  is  fast  coming  when  the  people  everywhere 
will  demand  better  and  purer  milk,  but  of  course  the  price  will  be 
proportionately  higher-high  enough  at  least,  to  pay  for  the  extra 
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One  othei*  subject  I  wish  to  speak  about  and  that  is  the  spread  of 
contagious  diseases  from  farm  houses.  Inasmuch  as  our  laws  for 
the  rural  districts  are  \erj  lax  in  this  regard  we  should  ourselves 
use  every  endeavor  to  prevent  the  spread  of  these  diseases.  Those 
who  sell  milk  should  use  special  precaution  for  they  may  otherwise 
scatter  disease  far  and  wide,  and  although  there  may  be  no  com- 
pulsion in  the  matter,  we  should  follow  the  Golden  Rule  and  save 
others  unnecessary  trouble. 

Such  are  some  of  the  methods  that  are  necessary  if  the  farmer 
or  the  isolated  rural  dweller  would  live  in  a  sanitary  home.  But 
some  one  asks:  "Does  it  pay?  Is  it  worth  while  to  go  to  all  this 
trouble?"  Suppose  you  yourself  get  typhoid  fever  because  you  have 
been  drinking  from  a  polluted  well.  Suppose  your  own  wife  gets 
tuberculosis  because  she  has  been  drinking  milk  from  a  sick  cow. 
Suppose  your  own  child  gets  diphtheria  because  somebody  else  is 
careless.  If  all  of  these  happen,  or  if  any  one  of  them  happen,  I 
think  you  will  agree  with  me  that  it  does  pay,  and  vastly  pays, 
to  have  hygiene  on  the  farm. 

A  Member:  Tlie  gentleman  speaks  of  the  danger  of  pollution  of 
wells.  Up  in  our  country  we  pride  ourselves  on  our  excellent 
springs.  Two  weeks  ago  a  physician  was  called  to  attend  a  family 
that  was  taken  sick.  He  diagnosed  the  case,  but  could  not  find  what 
the  trouble  was,  but  he  finally  said,  "examine  your  spring."  It  was 
done  last  Saturday.  It  was  not  done  quite  soon  enough  as  a  few 
days  ago  we  buried  his  wife,  a  very  excellent  lady.  We  found  three 
snakes  in  the  well. 

The  CHAIRMAN:  We  are  now  ready  to  hear  the  next  topic  on 
the  programme,  "What  Constitutes  a  Country  Home,"  by  Mr.  R.  S. 
Seeds,  of  Birmingham,  Pa. 

Mr.  Seeds  presented  his  paper  as  follows: 
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WHAT  CONSTITUTES  A  COUNTRY  HOME. 


By  R.  S.  Seeds,  BirmingTiam,  Pa. 


There  is  no  name  so  sweet  or  place  so  dear  as  home.  I  have  350 
acres  of  land,  but  there  is  one-half  acre  more  dear  to  me  than  all 
the  world;  on  that  half  acre  stands  my  home.  I  have  traveled  from 
Boston  to  Dakota,  stopped  at  some  of  the  best  hotels  in  the  land, 
but  the  "Seed's  House"  beats  them  all.  If  any  one  should  ask  me 
what  was  the  height  of  my  ambition,  I  would  not  know  what  to  say, 
unless  it  was  to  live  for  my  home. 

Some  years  ago  Jenny  Lind  same  to  this  country  to  sing  for  |1,000 
a  night  for  P.  T.  Barnum.  When  she  landed  in  New  York  City,  20,000 
people  gathered  in  old  Castle  Garden  to  hear  her  sing,  as  no  other 
songstress  had  ever  sang.  At  length  the  Swedish  nightingale 
thought  of  her  home,  she  paused  and  seemed  to  fold  her  wings  for  a 
higher  flight,  and  with  deep  emotion  began  to  pour  forth  "Home 
Sweet  Home."  The  audience  could  not  stand  it,  an  uproar  of  ap- 
plause stopped  the  music,  and  tears  of  joy  gushed  from  their  eyes 
like  rain  drops.  At  length  the  music  came  again,  almost  angelic, 
seemingly  from  Heaven,  "Home!"  That  was  the  word  that  seemed 
to  cement  as  by  magic  20,000  souls. 

When  you  can't  go  anywhere  else  you  can  go  home.  The  prodigal 
son  only  realized  this  when  he  came  to  himself,  like  the  poor  fellow 
who  was  out  one  night  and  got  gloriously  drunk,  came  home  near 
morning  and  when  at  the  foot  of  the  stairs  his  wife  called  down  to 
him:  "What's  bringing  you  home  this  tiine  in  the  morning?"  He 
straightened  up  and  said :  "Every  place  else,  hie,  is  shut  up." 

While  the  world  was  laid  at  Solomon's  feet,  I  often  think  that  he 
did  not  have  a  home,  or  he  would  n>ot  have  said  "all  is  vanity."  So 
many  people  when  they  see  a  beautiful  house  say  "what  a  fine  home!" 
when  it  may  be  anything  else  but  a  home. 

"A  house  is  built  of  bricks  and  stones, 

Of   sills  and  posts  and  piers, 
But  a  liome  is  built  of  lovely  deeds. 

That  stand  a  thousand  years. 
A  house  though  but  an  humble  cot  within  its  walls  may  hold, 

A  home  of  priceless  beauty  rich  in  loves  eternal  gold, 
The  men  of  earth  build  houses,  halls,  chambers,  roofs  and  domes, 

But  the  women  of  the  earth,  God  knows,  the  women  build  the  homes. 
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Brown  stones  and  pressed  brick  will  not  make  a  home.  You  must 
have  loA^e  and  sunshine  in  the  summer  time,  and  love  and  coal  oil  in 
the  winter  time.  I  have  seen  thousands  of  dollars  spent  to  build  a 
home,  and  the  parties  did  not  get  anything  but  a  beautiful  house. 

We  should  strive  to  beautify  the  surroundings  of  our  home.  I 
think  there  is  nothing  so  beautiful  to  the  farm  as  a  field  of  clover  in 
full  bloom,  covered  with  the  morning  dew  and  sparkling  like  mil- 
lions of  diamonds  when  kissed  by  the  morning  sun.  So  is  the  lawn 
to  the  home,  and  to  think  I  never  saw  a  lawn  till  I  was  thirty-five 
years  of  age.  I  had  often  looked  at  them,  but  never  saw  one  till  I 
stood  in  the  streets  of  Boston  a  few  years  ago,  and  I  thought  I  never 
saw  anything  so  beautiful  as  they  were.  I  said  to  myself,  God  would 
make  the  grass  grow  for  the  poorest  man  as  well  as  the  rich,  and  I 
came  home  determined  to  have  a  lawn  about  my  home.  The  next 
spring  the  two  boys  and  I  started  out  to  move  the  flowers  and  flower 
beds  from  the  middle  of  the  yard,  and  put  the  flowers  around  the 
outside,  and  used  the  earth  in  the  beds  to  level  up  the  lawn.  After 
we  had  it  graded,  I  sent  to  Peter  Henderson  Co.  for  |1.50  worth  of 
lawn  grass  seed,  same  as  he  used  at  Chicago  World's  Fair,  bought 
a  lawn  mower  for  $.3.00;  expense  without  our  labor  $4.50.  I  never 
put  wheat  in  the  garner  or  sold  a  fatted  steer  and  made  more  money 
than  I  did  producing  the  lawn.  A  man  will  stand  in  front  of  my 
place  and  give  more  for  my  property  on  account  of  the  lawn  than 
he  would  without  it.  But  money  is  not  all  in  this  world.  On  this 
lawn,  in  the  summer  time  is  where  we  entertain  our  company.  They 
are  using  it  for  that  purpose  as  I  am  writing  these  lines.  The 
family  spends  their  idle  moments  on  it,  and  it  seems  to  me  the  shade 
of  the  old  apple  tree  is  cooler  than  any  shade  I  ever  sat  in,  and 
sitting  upon  that  lawn,  it  seems  to  me  the  smoke  from  my  chimney 
curls  more  beautiful  than  any  I  ever  looked  at.  For  a  background 
to  this  house  and  lawn  I  have  planted  50  grape  vines,  vining  on 
50  little  poles.  They  not  only  add  beauty,  but  there  is  nothing  about 
the  place  we  enjoy  more  than  those  grapes,  and  when  ripe  it  is  as- 
tonishing how  friends  will  drop  in  to  see  us. 

I  want  to  go  into  the  inside  of  this  home  for  a  short  time  and 
speak  of  a  room  in  it  I  call  the  living  room,  where  the  family  meets 
and  spends  their  evenings.  In  this  room  in  our  home  we  have  a  desk 
in  the  centre;  this  desk  has  a  flat  top  3^  x5|-  feet,  and  there  is  more 
l)usiness  done  and  less  money  made  on  it  than  any  desk  in  Hun- 
tingdon county.  It  has  twelve  drawers  and  two  cupboards.  On 
this  desk  sets  a  Miller  lamp,  a  sixty  horse  power;  there  are  always 
pens  and  ink,  paper  and  pencils  on  it,  and  around  this  desk  we 
gather  from  Monday  to  Monday,  and  there  is  not  a  piece  of  furni- 
ture in  the  home  that  would  be  missed  more  if  taken  out  than  this 
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desk.    At  this  desk  is  where  I  try  to  get  my  children  up  against  the 
real  things  in  life  as  soon  as  possible. 

There  are  many  things  that  can  be  written  about  the  home, 
but  space  will  not  permit,  but  I  want  to  mention  the  most  essesntlal, 
and  that  is  a  good  mother;  her  influence  is  something  marvelous. 

A  lady  in  Bucks  county  one  time  asked  me  why  it  was  that  the 
mother  had  more  influence  in  the  home  than  the  father  had.  I 
never  thought  of  this  before,  but  it  is  true.    I  have  a  little  boy.  I 
can  take  him  and  play  with  him,  and  his  mother  can  not  coax  him 
away  from  me,  but  let  him  hit  his  finger,  bump  his  head,  or  hurt 
himself  in  any  way,  and  he  can  not  see  me.    He  will  run  right  past 
me,  hunting  his  mother,  for  he  knows  that  in  the  touch  of  her  hand 
there  is  a  magic  panacea,  in  the  press  of  her  cheek  there  is  a  balm  in 
Gilead,  and  in  her  kiss  a  benediction  he  can  not  find  elsewhere. 
Sometimes  I  feel  a  little  jealous  of  this  influence  and  look  in  the 
glass  and  say  to  myself  "You're  a  dandy,  ain't  you?"  and  think 
sometimes  I  am  like  the  husband  I  heard  of  once.    His  wife  got 
aAvake  in  the  morning  and  said:  "John,  I  had  a  dream  last  night." 
''What  did  you  dream  my  dear,"  said  John.    "I  dreamed  that  I  was 
at  a  public  sale  where  they  were  selling  husbands,  and  do  you  know 
some  of  them  brought  $8.00,  some  $12.00  and  $16.00,  and  one  or  two 
went  as  high  as  $2,000."    John  said:  "Is  that  so?"  And  after  think- 
ing the  matter  over  for  a  while  said:    "And  my  dear,  what  did  hus- 
bands bring  like  I  am.    And  she  said:    "Oh,  they  were  tied  up  in 
bunches  like  asparagus  and  sold  for  fifteen  cents  a  bunch." 

The  influence  of  the  home  is  wonderful.  I  think  this  is  a  great 
country,  because  it  is  a  country  of  homes.  A  man  will  shoulder  the 
musket  on  account  of  his  home,  when  he  would  not  do  it  for  a 
boarding  house. 

There  is  no  reason  why  the  country  home  should  not  be  beauti- 
fied as  well  as  the  home  in  the  town.  This  is  why  I  paint  my  house 
only  one  coat  at  a  time  and  oftener,  so  as  to  have  it  look  better  and 
more  attractive,  so  the  outside  world  will  like  it  as  well  as  myself 
and  family. 

The  CHAIRMAN:  We  are  now  ready  to  hear  the  last  subject  on 
ihe  programme  for  this  evening:  "What  Constitutes  a  Practical 
Education  for  the  Farmer,"  by  T.  D.  Harman,  of  the  National 
Stockman  and  Farmer,  of  Pittsburg,  Pa. 

Mr.  Harman's  paper  is  as  follows: 
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WHAT  CONSTITUTES  A  PRACTICAL  EDUCATION  FOR  A 

FARMER. 


BY  T.  D.  HARMAN,  Pittsburg,  Pa. 


A  question  of  the  most  vital  importance.  A  question  that  the 
best  scholars  are  unable  to  answer  definitely.  A  question  which 
would  take  more  time  to  answer  than  could  possibly  be  allowed  for 
one  speaker  at  a  gathering  like  this.  I  shall,  therefore,  only  attempt 
to  skim  a  little  of  the  cream  off  the  top,  churn  it  into  butter,  avoid 
any  adulteration,  and  pass  it  out  to  those  who  know  how  to  breed, 
feed  and  milk  the  cow,  skim  the  milk,  churn  the  butter  and  digest 
it  better  than  the  speaker. 

It  never  occurred  to  me  that  I  was  to  speak  to  an  essemblage  of 
educators,  when  I  accepted  the  invitation  to  talk  on  this  topic,  or 
you  would  find  a  vacant  chair  on  this  platform  to-night.  Believing 
in  the  old  adage  that  "Wise  men  can  sometimes  learn  from  a  fool," 
I  shall  offer  the  suggestions  which  follow,  hoping  that  a  few  grains 
of  wheat  may  be  found  among  the  chaff. 

Webster  tells  us  briefly  that  education  is  "the  act  or  process  of 
training  by  a  prescribed  or  customary  course  of  study  or  discipline." 
Although  I  do  not  always  agree  with  Mr.  Webster,  I  presume  he  is 
right.  The  object,  however,  in  discussing  this  topic  at  this  time  is 
to  avoid  all  technicalities  and  get  right  down  to  the  practical.  From 
the  very  nature  of  their  work  farmers  not  only  need  the  most  prac- 
tical education  but  they  have  the  best  way  of  obtaining  it.  They 
are  scientists  of  the  higher  order  if  they  are  farmers  of  the  first 
class.  They  are  the  only  set  of  men  which  are  following  the  original 
occupation  given  to  man  by  the  Creator.  The  infiinite  wisdom  of 
Him  who  gave  us  this  beautiful  earth  as  a  birthright  would  not 
permit  of  the  withholding  of  knowledge  from  those  who  follow 
the  injunction  to  replenish  it,  if  that  knowledge  is  diligently  sought. 
The  trouble  comes  in  the  obstinate  nature  of  man  in  not  trying 
to  obtain  the  necessary  knowledge  to  enable  him  to  work  out  the 
problems  set  before  him.  The  environments  of  the  farmer  are 
favorable  for  the  most  practical  education.  We  are  leaving  out  now 
the  meaning  of  the  term  as  applied  to  what  may  be  learned  in  our 
schools,  colleges  and  universities.  It  is  understood  that  the  more 
liberal  the  education,  in  the  common  acceptance  of  the  term,  the 
better;  but  the  practical  pjart  of  it  all  is  in  applying  it  to  every  sur- 
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rounding  and  gathering  more  of  it  at  every  opportunity.  No  class 
of  workers  can  follow  out  a  line  of  thought  and  arrive  at  as  positive 
conclusions  as  those  whose  minds  are  unobstructed  by  the  views 
and  opinions  of  others.  And  right  here  are  where  the  advantages 
of  the  quiet  farm  life  comes.  Do  you  wonder  why  the  brightest 
men  of  the  world  come  from  the  farm.  I'll  tell  you.  They  learned 
to  think  and  act  for  themselves.  They  carried  their  point  when 
they  were  following  the  plow  or  splitting  the  rails,  with  none  to 
molest  or  make  them  afraid,  and  when  they  entered  the  business 
circles,  the  court  rooms  or  our  legislative  halls,  they  did  the  same 
thing.  They  were  in  the  habit  of  doing  it,  and  it  is  not  a  bad  habit 
if  a  man  is  right. 

A  point  which  should  not  be  overlooked  is  that  great  big  little 
thing  of  heing  right.  It  swells  us  with  pride  to  reflect  on  the  fact 
that  the  most  of  our  great  men  come  from  the  farm.  Let  us  turn 
the  picture  over.  It  may  be  true  that  most  of  our  meanest  men 
come  from  the  same  source.  I  have  never  investigated  that  part 
of  it.  It  might  be  best  not  to  do  so.  One  thing  is  sure,  there  are 
men  who  came  from  the  farm,  or  are  still  there,  that  are  neither 
good  or  bad,  and  that  is  the  worst  situation  of  all.  God  intended 
every  man  to  be  something  and  that  he  should  do  something.  Isn't 
it  natural  to  suppose  that  He  would  prefer  that  a  man,  made  after 
his  own  image,  would  do  something  a  little  out  of  the  regular  order 
rather  than  do  nothing?  I  do  not  refer  to  men  who  toil  with  their 
hands,  but  to  those  who  neglect  to  elevate  themselves  by  educating 
their  minds  along  practical  lines.  After  all  the  mind  is  the  whole 
of  man.  The  scriptures  tell  us  "As  a  man  thinketh  in  his  heart,  so 
is  he." 

But  to  get  right  down  to  the  solution  of  the  question  involved  in 
the  topic,  let  us  suppose  that  every  farmer  has  gone  so  far  as  to 
have  mastered  Reading,  Writing  and  Arithmetic,  before  he  is  turned 
loose  on  Mother  Earth  to  tear  from  her  face  a  good  living  and  some- 
thingforhis  posterity  to  fight  about  after  he  is  dead.  Is  this  enough? 
Yes,  if  he  is  the  right  kind  of  a  man  and  has  a  good,  big  allowance  of 
horse  sense.  The  first,  reading,  is  enough  in  itself  to  make  him  suc- 
cessful, if  he  has  the  right  judgment,  which  is  another  name  for  com- 
mon sense.  A  Pennsylvania  farmer,  a  few  years  ago,  read  an  item  of 
less  than  ten  lines  in  an  agricultural  paper  that  was  worth  more 
than  |o,200  dollars  to  him  inside  of  six  months.    The  circumstances 
are  these.'    A  dry  season  had  ruined  the  hay  crop  in  his  section  of 
the  connty.     A  subscriber  to  that  paper  in  Missouri  in  reporting 
the  agricultural  conditions,  stated  that  they  had  an  abundaut  hay 
crop,  and  that  prices  were  low.     The  man  in  Pennsylvania  had 
learned  to  think  a?  well  as  read.    The  result  was  a  trade  relation 
.  was  established  between  a  Pennsylvania  "hayseed"  and  a  Missouri 
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"Reuben,"  which  netted  a  neat  little  sum  for  the  one,  helped  the 
other  to  get  rid  of  his  produce  at  a  better  price  than  he  could  at 
home  and  scores  of  others  were  made  happy  because  they  got  what 
they  wanted  cheaper  than  they  could  in  any  other  way. 

A  Lancaster  county  farmer  a  year  or  two  ago  was  feeding  a 
bunch  of  good  cattle.  Buyers  were  trying  to  get  them  at  the  mar- 
ket price,  which  was  then  low.  He  could  read.  He  had  enterprise 
enough  to  take  a  good  market  paper.  He  noticed  that  cattle  were 
scarce  in  the  cattle  producing  States.  He  had  faith  in  the  future 
and  in  the  opinions  of  men  who  ought  to  understand  the  situation. 
Result,  a  short  time  afterward  he  sold  his  cattle  at  an  advance  that 
netted  him  between  three  and  four  hundred  dollars.  A  common 
everyday  farmer  in  Ohio,  a  few  years  ago  was  feeding  a  bunch  of 
hogs.  Up  to  that  time  hog  prices  had  been  low,  country  prices  vary- 
ing from  14.00  to  |4.50  per  cwt.  Prices  began  to  go  up.  His  neighbors 
jumped  at  the  first  offer  of  |5.00  per  cwt.  But  our  friend  had  been 
reading.  He  knew  that  hogs  were  scarce  in  the  west.  Instead  of 
selling  what  he  had  he  bought  more.  Result,  a  clean  profit  of  |2,125 
within  a  year,  and  no  harm  done.  The  evidence  in  regard  to  these 
specific  circumstances  can  be  produced  if  necessary.  There  are 
thousands  of  other  cases  like  them  all  over  the  country. 

Men  who  can  read  like  these  men  need  not  worry  much  about  the 
classics  and  higher  mathematics.  They  have  a  practical  education 
if  all  other  branches  have  been  barred.  But  we  must  not  forger 
that  there  are  other  kinds  of  readers.  Some  lack  the  common 
sense  necessary  to  size  up  a  situation,  or  worse  still,  they  form 
wrong  opinions.  Such  things  are  dangerous.  They  not  only  lead 
tc  a  waste  of  time  and  money,  but  they  are  discouraging. 

As  an  example :  A  farmer  living  in  Western  Pennsylvania  may  read 
of  the  big  profit  made  on  the  fertile  farms  of  Lancaster  county  in  rais- 
ing tobacco.  He  jumps  at  the  conclusion  he  can  do  the  same  thing. 
He  tries  it,  fails,  and  pays  for  his  folly  of  not  using  his  brain  as  well 
as  his  eyes.  He  may  read  these  reports  but  he  lacks  that  useful 
little  article  called  judgment.  Again,  everybody  is  more  or  less 
prejudiced  when  they  read.  They  only  remember  the  things  that 
suit  their  own  ideas  and  forget  all  else.  They  set  down  all  writers 
as  fools  who  do  not  say  things  the  way  they  think  it  ought  to  be. 
Such  men  need  a  severe  training  in  the  art  of  reading.  They  gen- 
erally get  it  and  pay  dearly  for  it.  That  is  why  so  many  men  are 
poor  and  don't  know  why.  They  are  always  paying  for  mistakes 
that  they  never  knew  they  had  made. 

But  it  isn't  the  reading  of  books  or  papers  alone  that  educates  a 
man.  Some  of  our  very  successful  farmers  never  learned  their 
alphabet.  They  never  had  an  oppcrtunity  to  learn  to  read.  They 
got  their  education  from  the  hard  school  of  experience.  They 
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learned  by  hard  knocks  and  bitter  trials  what  would  work  and 
what  would  not.  The  secret  of  success  with  such  men,  as  well  as 
with  men  who  could  read,  lies  in  the  fact  that  they  carry  a  large 
amount  of  gray  matter  under  their  hats.  They  are  the  kind  that 
see  "sermons  in  stones,  books  in  the  running  brooks  and  good  in 
e\  erything." 

Take  the  second,  in  the  curriculum  suggested,  writing.  This 
seems  to  be  a  lost  art  to  many  farmers.  They  find  no  time  for  it, 
have  n'o  occasion  to  use  it,  except^  perhaps,  to  sign  notes  for  gold 
bricks  or  lightning  rod  contracts.  Pity  the  man  who  neglects  this 
important  part  of  his  education.  If  the  first  man  referred  to  who 
made  over  |5,000  on  hay  had  not  had  the  courage  to  write  a  few 
letters  he  never  could  have  done  what  he  did.  With  our  cheap 
postage,  our  free  rural  delivery  routes  and  our  telephone  systems 
all  over  the  country,  there  is  no  way  of  preventing  the  practically 
educated  farmer  from  doing  business  with  as  great  dispatch  and  in 
as  systematic  a  way  as  do  our  railroad  magnates  or  our  iron  kings. 
I  am  speaking  of  the  art  of  writing  and  not  of  penmanship.  The 
man  who  can  express  his  ideas  clearly,  pointedly  and  forcibly  on 
paper  has  an  education  at  his  command  that  can  be  made  invaluable 
to  him.  The  experience  of  handling  from  200  to  1,500  letters  per  day 
from  farmers  leads  me  to  believe  that  I  know  this  statement  is  true. 
V^ery  few,  even  among  those  classed  as  highly  educated,  know  how 
to  write  a  good  letter.  The  business  among  rural  residents  could 
be  increased  many  fold  if  all  farmers  were  inclined  to  write  more, 
and  would  take  more  interest  in  this  method  of  doing  business.  A 
proper  education  along  this  line  will  provide  for  each  man  writing 
material  that  will  command  respect  and  attention.  Printed  letter 
heads  and  envelopes  are  one  of  the  requisites  in  this  direction. 
Well  do  I  remember  how  the  first  farmers'  letter  head,  which  in  bold 
letters  read  "John  Doe,  Farmer,  Dayton,  Ohio,"  impressed  me. 
Although  it  came  in  a  bunch  of  50  or  100  of  other  letters  it  was  care- 
fully laid  aside  and  preserved.  Inquiry  disclosed  that  this  man 
was  one  of  the  most  successful,  broad-minded  men  in  the  country 
in  which  he  lived.  He  was  proud  of  his  profession,  and  was  not 
ashamed  to  let  the  world  know  his  business.  A  man  with  a  supply 
of  stationery  of  this  kind  at  hand  is  more  apt  to  keep  up  his  cor- 
respondence than  one  who  hasn't.  Let  a  man  go  into  any  kind  of 
manufacturing  or  merchandising,  involving  a  capital  of  $500  or 
|1,000  or  more,  and  the  first  thing  he  does  is  to  have  his  printed 
letter  heads,  bill  heads,  envelopes,  etc.,  etc.  It  is  business  to  do 
so,  because  it  is  an  advertisement  and  a  recommendation  combined. 
Probably  50  per  cent,  of  the  business  of  this  country  is  done  by  cor- 
respondence. Why  should  not  the  farmer  do  his  share? 
A  farmer  should  not  only  use  his  knowledge  for  the  purpose  of 


143 


correspondence.    In  his  daily  labors  he  is  working  out  serious  prob- 
lems that  bear  on  future  successes  or  failures.    Careful  notes  should 
be  made  of  each.    They  may  save  doing  the  same  things  over  next 
year.    The  man  with  the  note  book  is  the  man  that  avoids  many 
costly  mistakes.    The  matter  of  book-keeping  enters  into  the  suc- 
cess of  farming  more  than  many  imagine.     Every  man  with  the 
capacity  of  earning  or  spending  a  dollar  ought  to  be  a  book-keeper. 
He  ought  to  keep  a  record  of  every  cent,  both  going  out  and  coming 
in.  "He  ought  to  know  the  full  meaning  of  "debit"  and  "credit"  and 
know  what  goes  under  each.     He  ought  to  be  able  to  balance  his 
books  at  the  end  of  the  year,  and  thus  know  whether  he  is  gaining 
or  losing.    His  success  depends  upon  this  as  much  as  it  does  on  his 
planning  and  scheming.    This  is  not  all.    A  man  who  can  express 
himself  well  on  paper  can  be  a  great  benefactor  to  his  fellow  labor- 
ers.   Suppose  he  experiments  on  certain  lines  and  discovers  some 
truth  that  is  worth  money  to  him.    He  is  miserly  indeed  if  he  is  not 
willing  to  impart  this  knowledge  to  his  struggling  nei-ghbor.  Let 
him  write  it  out  and  publish  it  to  the  world  and  thousands  may  be 
benefited— and  he  is  not  injured.    This  is  education,  practical  edu- 
cation, that  stands  for  something. 

Arithmetic,  while  last,  is  by  no  means  least  in  the  make-up  of  the 
farmers'  education.    Look  out  for  the  man  that  "Aggers."    He's  go- 
ing to  get  there  with  both  feet.    A  stub  of  a  lead  pencil,  properly 
used,  is  worth  more  ion  the  farm  than  a  yoke  of  oxen.    Do  you  antici- 
pate trying  something  new?  Sit  down  and  figure  it  out  and  see  where 
you  are  going  to  land.    It  may  aid  you  in  avoiding  more  troubles  and 
disappointments  than  you  ever  dreamed  of.    When  manufacturers 
contemplate  a  new  scheme  they  first  figure  out  the  cose.    They  call 
in  architects  to  get  up  plans.    They  get  estimates  on  the  outlay. 
They  know  about  where  they  are  going  to  land  before  they  jump. 
The  same  can  be  done  in  farming  opercitions  or  business  enterprises 
connected  with  them.  One  of  the  most  successful  farmers  I  know  has 
a  complete  survey  of  his  farm.    Each  field  is  measured,  mapped  and 
numbered.  This  cost  him  something,  but  it  has  been  worth  every  cent 
it  cost  each  year  since  it  has  been  done.    Besides  this  he  has  figured 
out  Just  what  rotations  are  best  to  keep  up  the  fertility  of  his  farm 
and  produce  the  best  crops.    If  field  No.  1  had  a  good  coat  of  manure 
last  year  No.  2  gets  it  this  year.    If  No.  3  has  recuperated  under  a 
good  coat  of  grass  for  three  or  four  years  it  goes  into  corn  and  No. 
4  takes  the  rest  cure.    His  rotations  are  figured  out  definitely,  re- 
corded carefully  and  carried  out  to  a  nicety.    With  him  it  is  corn, 
oats,  wheat  and  grass,  with  enough  improved  live  stock  on  the  place 
to  consume  it  all  and  keep  all  the  fertility,  and  there  isn't  a  manu- 
facturer or  merchant  in  the  United  States  that  is  making  a  larger 
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per  cent,  on  capital  invested  than  this  man,  and  none  of  them  are 
having  a  happier,  pleasanter  life. 

Illusti'ations  showing  how  figures  on  the  farm  pay  well  might  be 
carried  on  indefinitely.  I  am  aware  of  the  fact  that  I  am  speaking 
to  men  who  know  all  about  it,  and  probably  are  carrying  it  out 
successfully. 

I  cannot  overlook  the  fact  that  the  great  majority  of  the  farmers 
of  this  grand  old  Commonwealth  do  not  attend  these  meetings. 
They  believe  that  to  make  a  success  at  farming  they  must  "live  like 
a  hermit  and  work  like  a  horse."  How  to  reach  them  and  lift  them 
up,  God  only  knows;  I  don't.  Farmers'  Institutes  ai-e  doing  most 
excellent  work,  but  the  audiences  attending  these  meetings  are  made 
up  by  men  who  are  wide  awake  and  often  do  not  need  the  knowl- 
edge imparted.  The  Agricultural  Press  of  the  country  is  doing 
its  full  share  to  help  spread  the  gospel  of  better  methods,  but  they 
fall  into  the  hands  of  the  better  and  more  enlightened  classes.  It 
is  the  mediocre  and  lower  classes  that  need  the  help.  When  the 
problem  of  reaching  the  struggling  masses  who  are  striving  to 
better  their  condition  and  do  not  know  how  it  is  solved,  when  the 
latent  spirits  of  the  men  and  women  of  Pennsylvania  is  awakened 
and  fanned  into  new  life,  then,  and  not  until  then,  will  the  problem 
of  "What  Constitutes  a  Practical  Education  for  the  Farmer?"  be 
answered.  You  who  are  leaders  in  the  profession  which  you  have 
chosen,  you  who  are  teachers  and  preachers  among  your  brethren 
must  remember  that  you  cannot  get  away  from  the  question  pro- 
pounded by  the  first  tiller  of  the  soil:  "Am  I  my  brother's  keeper?" 

The  CHAIRMAN:  We  are  now  through  with  the  programme  for 
the  evening.    Is  there  any  other  business? 

PROF.  HAMILTON:  Mr.  Chairman,  I  would  like  to  make  an  an- 
nouncement. There  is  a  matter  that  I  want  to  bring  to  the  atten- 
tion of  the  Board  and  the  Institute  workers,  too,  that  I  think  is  im- 
portant. There  is  a  meeting  to  be  held  in  the  City  of  Toronto,  Can- 
ada, on  the  23d,  24th,  25th  and  26th  of  this  month,  which  every  man 
who  can  go  should  attend.  It  is  the  meeting  of  the  American 
Association  of  Farmers'  Institute  Workers.  It  is  going  to  be  the 
greatest  meeting  of  its  kind  ever  held  in  this  country.  Our  Cana- 
dian friends  are  doing  a  wonderful  work  up  in  their  region  on  these 
lines  on  which  we  have  been  talking  here.  It  is  proposed  to  take 
the  visitors  all  through  the  Agricultural  College  and  Experimental 
Station  and  show  what  Canada  is  doing  in  this  line  of  work.  Canada 
has  taken  from  us  our  foreign  butter  export  trade.  Canada  is  one 
of  our  great  competitors  in  agriculture  to-day.  We  are  accustomed 
to  think  of  that  country  as  one  inferior  in  agricultural  respects 
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by  reason  of  the  long  cold  winters,  and  yet  with  all  of  that,  Canada 
is  forging  ahead  in  this  agricultural  world,  and  now  these  Institute 
workers  of  the  United  States  are  going  up  there.  The  last  meet- 
ing was  held  in  the  City  of  Washington,  and  it  is  believed  that  this 
one  is  going  to  surpass  that,  so  I  am  sure  those  who  can  go  will  be 
well  repaid  for  their  visit,  and  you  will  have  an  opportunity  to  talk 
with  men  from  all  over  the  United  States  who  are  leaders  in  this 
great  practice  in  this  great  country.  I  advise  you  all  to  arrange  to 
go  up  to  Canada,  particularly  the  members  of  the  State  Board  and 
the  lecturers  here.  Inasmuch  as  we  are  not  going  to  take  any  of 
this  money  we  are  accumulating  along  with  us  to  the  other  side,  I 
think  it  would  be  to  your  iu'terest  and  pleasure  to  go  up  and  see 
this  country  of  which  we  know  so  little,  and  that  borders  right  on 
our  own  State  of  Pennsylvania. 

SECEETARY  MARTIN:  Before  we  close,  I  desire  to  call  your  at- 
tention to  our  programme  for  to-morrow  at  9.00  o'clock.  Professor 
Franklin  Menges  of  York,  has  arrived  and  is  with  us  this  evening 
and  to-morrow  morning  the  first  order  on  the  programme  will  be 
the  paper  of  Dr.  Leonard  Pearson.  By  request,  Dr.  Pearson  pre- 
sents his  paper  to-morrow  morning  on  account  of  a  number  of  the 
members  of  this  Institute  having  to  leave  before  his  paper  would 
be  reached  on  the  programme  of  to-morrow  afternoon,  and  then 
Prof.  Menges  will  follow  with  his  paper,  which  was  not  presented 
on  Tuesday  evening,  the  time  set,  on  account  of  his  absence. 

Any  questions  that  may  be  ready  will  be  taken  up  upon  the  open- 
ing of  the  session  to-mlOrr^ow  morning  at  9.00  o'clock. 

Upon  motion,  the  meeting  adjourned  at  10.10  P.  M. 


Thursday,  June  4,  1903,  9  A.  M. 

DEPUTY  SECRETARY  MARTIN  called  the  meeting  to  order,  and 
announced  that  the  Chairman  for  the  morning  would  be  Dr.  M.  E. 
Oonard,  of  Westgrove,  Pa. 

The  CHAIRMAN:  We  will  take  up  the  questions  to  be  answered. 

MR.  BLYHOLDER:  The  first  question  is  addressed  to  Professor 
Cooke  who  is  not  present,  I  believe.  Some  one  else  will  please 
answer  it.    It  is: 

"What  causes  the  dark  green,  rank  spots  of  grass  from  one  to  two 
feet  in  diameter  in  our  grass  fields?" 

MR.  SEXTON:  It  would  be  from  the  surroundings,  I  should  judge. 
It  might  be  from  the  dropping  of  some  old  cow. 
10 
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ME.  CAMPBELL:  I  think  it  is  fungus.  You  will  find  in  these  dark 
spots  that  mushrooms  will  grow  there,  and  there  is  a  fungus.  The 
spawn  of  them  is  under  it  and  has  some  connection  with  the  feeding 
of  the  grass  plant  and  you  will  always  find  that  much  fungus  will 
grow  there. 

A  Member:  You  will  not  find  wiy  mushrooms  growing  excepting 
it  is  very  rich  soil. 

MR.  CAMPBELL:  I  have  raised  mushrotoms  all  my  life.  I  have 
raised  them  for  sixty  years,  and  in  fact,  if  you  had  been  in  Scotland, 
there  we  would  go  out  sometimes  and  take  ten  bushels,  nnd  would  in- 
variably get  them  on  the  dark  green  spots.  I  don't  think  the  cattle 
took  the  time  to  go  here  and  there  wherever  the  mushrooms  were. 

A  Member:  I  suppose,  Mr.  Chairman,  that  that  has  reference  to 
the  small  green  spots  you  will  see  this  time  of  the  year  in  the 
meadow.  I  do  not  think  they  are  hard  to  account  for.  If  you 
mowed  a  field  last  year  and  let  it  grow  up  and  did  not  pasture  on 
it  you  will  not  see  any  of  those  dark  green  spots  this  spring,  but 
■  if  you  had  pastured  it  wherever  there  was  a  dropping  you  will  see 
a  large  green  spot.  It  comes  from  the  droppings  of  the  cattle  put 
on  the  field  while  pasturing. 

MR.  BLYHOLDER:  The  next  question  is: 

"Would  it  be  policy  and  profitable  in  building  a  silo  to  put  uncut 
corn  in  where  a  cutter  could  not  be  produced  to  cut  it  at  the  proper 
time,  in  the  case  of  a  person  keeping  from  three  to  five  cows  stabled 
the  year  round  for  milk  in  town,  having  a  small  farm  outside?" 

MR.  LIGHTY:  I  am  a  silo  advocate.  If  anybody  vvants  to  feed 
milk  cows,  and  I  will  include  beef  cattle,  I  do  not  believe  he  can 
begin  to  feed  them  profitably  unless  he  makes  use  of  the  silo.  The 
silo  is  an  absolute  necessity  for  the  feeding  of  cattle  foi'  any  pur- 
pose whatever,  whether  for  milk,  butter  or  beef,  or  any  other  pur- 
pose. We  have  found  in  this  way  we  can  utilize  the  corn  crop  any- 
where from  25  to  50  per  cent,  more  out  of  it.  I  coutend  that  under 
any  circumstances,  where  you  can  grow  corn  you  don't  want  to  be 
without  a  silo. 

MR.  BRODHEAD:  With  a  silo,  where  the  corn  dould  not  be  cut 
by  a  cutter,  could  it  not  be  put  in  a  silo  whole  and  taken  out  with 
a  cutting  spade  or  something  of  that  kind.  Would  that  not 
keep  all  right  the  same  as  when  cut  upon  taking  from  the  field? 

MR.  LIGHTY:  Does  not  the  question  relate  to  one  cow?  This 
would  be  a  very  peculiar  world  if  you  could  not  get  a  cutter,  and  if 
you  had  five  cows,  it  would  pay  you  to  get  a  cutter  in  a  few  weeks 
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time.  You  can  store  the  corn  whole  if  you  want  to,  but  it  is  hard 
work.  You  can  buy  a  cutter  so  cheaply  and  build  a  silo  so  cheaply 
that  it  will  pay  you  if  you  have  only  three  to  five  cows. 

MR.  HALL:  The  universal  testimony  in  small  sized  silos  is  that 
the  pressure  on  the  outside  next  to  the  foot  is  not  great  enough,  so 
that  in  the  small  silo  you  do  not  receive  the  same  benefit  as  from 
the  larger  ones  after  they  get  over  tea  feet.  The  pressure  on  the  out- 
side prevents  the  setting  of  the  ensilage  to  some  extent. 

MR.  BLYHOLDER:  The  next  question  is: 

"Is  there  any  evident  increase  in  the  value  of  farm  land  in  this 
State?" 

MR.  NORTHUP:  I  want  to  say  just  a  few  words  in  reference  to 
that.  There  is  an  increase  in  'Our  farm  value.  There  is  an  in- 
crease up  in  Lackawanna  county,  in  the  northeastern  part  of  this 
State.  And  do  you  know  our  farm  laud  is  going  right  up  there  and 
our  farms  are  getting  more  in  touch  with  the  thickly  settled  commu- 
nities, and  a  trolley  line,  first  one  we  have  ever  had,  is  coming  from 
Scranton  and  coming  right  through  our  section  of  the  country  and 
going  up  into  Susquehanna  county  and  into  Wyoming  county,  and  it 
is  going  to  help  us  all.  It  is  a  great  big  thing,  my  friends,  and  we 
cannot  afford  to  live  in  this  world  without  being  prepared  to  do 
our  work,  too,  on  these  farms  and  show  to  our  friends  in  the  city 
that  it  is  worth  while  to  live  in  the  country.  Brother  Seeds  said 
there  is  no  home  like  the  Seed's  Home,  and  there  is  no  place  to  me, 
in  my  knowledge,  like  northeasteim  Pennsylvania,  where  we  have 
the  finest  landscape,  most  hills  and  the  most  beautiful  scenery. 
There  is  a  farmer's  daughter  from  up  there  who  married  a  man  from 
New  Jersey  and  she  came  up  home  and  she  turned  around  there  and 
looked  over  the  country  and  said:  "I  never  half  appreciated  this 
home  when  I  lived  here  among  the  hills." 

I  was  proud  when  I  heard  Secretary  Hamilton's  speech,  and  I  felt 
prouder  than  I  ever  felt  before  because  I  was  a  farmer.  I  felt  that 
way  when  they  asked  Brother  Seeds  whether  he  was  a  farmer  or 
a  gentleman  when  he  came  here  to  tell  about  those  great  springs 
and  those  great  roots  of  alfalfa  and  I  am  glad  I  belong  to  this  or- 
ganization. 

MR.  BLYHOLDER:  The  next  question  is: 

"What  degree  of  success  have  you  had  with  fly  repellant  in  the 
dairy?" 

MR.  McDonald  :  I  win  say  I  never  had  any  particular  success. 
During  the  season  of  flies,  when  we  are  bothered  the  most  we 
go  through  the  dairy  twice  a  day  with  kerosene  and  that  will  relieve 


148 


them  some  for  the  present.    I  have  never  had  anything  that  is  any 
better  remedy. 

A  Member.  I  am  not  afraid  to  say  that  T  used  it  with  great  success. 
Our  cows  were  tied  in  the  barn  and  we  sprayed  them  at  milking 
time  and  when  they  came  in.  It  would  take  but  a  small  sprayer, 
and  it  only  takes  but  a  minute  for  each  one. 

MR.  BOND:  We  pasture  our  cattle  along  the  foot  of  the 
mountain  and  it  is  almost  impossible  for  them  to  live  up  along 
there  on  account  of  the  flies,  and  we  use  this  preparation  on  the 
market.  We  spray  our  cows  every  morning  with  it  and  turn  them 
oflE  and  they  are  just  as  contented  as  they  can  be  until  four  o'clock 
in  the  afternoon.  It  is  a  success.  I  would  not  be  without  it  if  it 
cost  $10  a  gallon.  A  gallon  will  spray  ten  cows  for  two  months 
every  day.  There  are  exceptions.  We  have  a  stream  of  water  run- 
ning through  our  pasture.  If  the  cows  stand  in  there  sometimes 
it  will  lose  its  effects  sooner,  but  under  ordinary  circumstances  it 
will  last  during  the  day.  We  do  not  take  our  horses  out  of  the 
stable  without  spraying  them  around  the  neck  and  ears,  and  we 
have  no  trouble  with  it.  It  costs  seventy-five  cents  a  gallon  or  $1.50 
a  gallon  and  the  sprayer  with  it.  It  is  a  success,  but  it  won't  last 
two  or  three  days.    Put  it  on  every  morning  and  thoroughly. 

MR.  THOMPSON:  If  you  have  a  pair  of  scales  in  your  barn  and 
some  "shoo-fly"  you  will  soon  discover  the  value  of  "shoo-fly." 

DR.  CONARD:  It  is  my  mission  to  travel  a  good  little  bit  through 
some  parts  of  New  Jersey,  and  there  it  seems  to  me  the  files  are 
worse  than  anywhere  I  know  of,  and  the  mosquitos  too.    I  do  not 
know  why  it  is  so  without  it  is  that  in  the  hot  weather  the  drain- 
age is  imperfect,  and  every  barn  has  more  or  less  of  a  pool  around 
it,  where  the  mosquitos  and  flies  originate.    They  almost  to  a  man 
use  the  fly  repellant  and  they  think  they  cannot  do  without  it.  It 
is  a  success  and  pays  for  itself  many  times  over. 
■'■    There  is  one  thing  to  guard  against  in  its  use.     It  should  not  be 
used  in  the  stable  just  before  milking  because  it  will  laden  the  air 
with  the  odor,  which  is  liable  to  be  taken  up  by  the  milk.    It  should 
be  used  a  short  time  before.     Just  before  turning  them  out  give 
them  a  dose,  and  then  a  great  many  of  these  people  milk  about  two 
o'clock  in  the  afternoon  and  early  in  the  morning,  and  that  appli- 
cation they  get  in  the  morning  lasts  over  the  noon  milking  and, 
consequently,  they  don't  get  but  one  spraying  a  day,  and  there  is 
no  odor  in  the  stable  at  or  near  the  times  of  milking.    That  is  the 
only  objection  to  the  applicatior^  of  the  repellant  just  before  milking; 
unless  it  is  as  one  man  told  me,  that  he  had  gone  away  and  left 
some  of  this  material  there  for  the  use  of  his  men,  and  they  applied 
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ir  so  heavily  that  they  killed  two  of  the  cows  by  shutting  up  the 
pores  and  preventing  perspiration,  and  the  animals  died  from  sun- 
stroke. This  is  a  thing  that  should  not  happen  in  the  case  of  an 
intelligent  man. 

A  Member:  Is  there  any  danger  of  affecting  the  eye? 

DE.  CONARD:  I  don't  know  that  there  is.  It  is  not  generally 
applied  in  the  face.  I  think  it  might,  if  driven  right  directly  into 
the  eyes. 

ME.  STOUT:  I  use  just  ^he  common  coal  oil.  I  have  a  sprayer 
at  the  cow  stable  and  just  before  we  want  to  go  to  milk  we  spray 
the  cows  all  over.  By  spraying  the  cows  with  that  misty  crude  coal 
oil  it  drives  the  flies  away  and  kills  them.  It  is  economical  and  con- 
venient. 

•  The  CHAIEMAN:  Those  are  all  the  questions  we  have  and  the  ' 
time  has  arrived  to  take  up  the  regular  programme  of  the  morning. 

The  DEPUTY  SECEETAEY:  Secretary  Critchfleld  requests  me 
to  say  that  he  owes  you  an  apology  for  his  having  to  leave  before 
this  meeting  adjourns.  The  Live  Stock  Sanitary  Board  convenes 
in  Harrisburg  this  morning  and  the  Secretary,  being  a  member  of 
that  Board,  having  immediate  business  to  transact,  was  necessarily 
called  away.  This  same  apology  answers  for  Dr.  Leonard  Pearson, 
the  State  Veterinarian,  who  is  a  member  of  the  same  Board,  and 
will  account  for  his  not  taking  part  in  the  programme. 

The  CHAIEMAN:  Since  this  programme  was  made.  Dr.  M.  P. 
Eavenel,  of  Swarthmore,  Pa.,  who  was  to  have  had  the  first  topic  on 
the  programme  for  this  morning,  "The  Eelation  of  Bacteriology  to 
Dairying,"  has  gone  abroad  and  not  yet  returned.  We  will,  there- 
fore, take  up  the  paper  of  Prof.  Franklin  Menges,  of  York,  Pa.,  on 
"Feeding  Powers  and  Habits  of  Some  Agricultural  Plants." 

The  paper  of  Prof.  Menges  is  as  follows: 
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FEEDING  POWERS  AND  HABITS  OF  SOME  AGRICULTURAL 

PLANTS. 


By  Prof.  Franklin  Mbngbs,  Torfc,  Fa. 


We  know  that  there  is  such  a  thing  as  the  struggle  for  existence 
among  plants  as  well  as  animals,  and  that  in  that  struggle  plants, 
like  animals,  have  acquired  certain  powers  by  means  of  which  they 
have  been  able  to  conquer  in  the  race  of  life  until  the  stages  of  ad- 
vancement in  which  we  have  them,  these  acquired  powers  have 
become  habits,  which  we  can  use  in  agriculture  to  obtain  the  best 
results  for  labor  and  money  expended. 

In  furnishing  plant  food  to  plants  we  should  think  of  these  ac- 
quired capacities  and  should  apply  only  such  foods  for  the  procuring 
of  which  the  plant  has  only  slight  powers;  for  if  we  give  the  plant 
what  it  can  get  by  its  own  exertion  in  so  far  we  do  it  an  injury. 

We  know  that  if  the  growth  of  trees  and  vines  is  strong  and 
rapid  in  the  more  fertile  soils,  that  everything  is  going  to  wood  at 
the  expense  of  fruit,  and  that  if  we  desire  the  best  fruit  we  must 
check  the  growth  by  making  the  plant  exert  itself  to  obtain  the 
mineral  foods  it  needs. 

The  sugar  beet  will  not  produce  the  high  percentage  of  sugar  in 
soils  in  which  it  can  get  nitrogen  without  much  exertion.  The  same 
ir,  true  of  wheat,  potatoes  and  other  crops.  We  used  to  think  that 
the  amount  of  plant  food  plants  removed  from  the  soil  was  a  sure 
test  and  indication  of  their  manurial  requirements,  and  to  discover 
this  we  analyzed  the  ashes  of  plants  to  find  the  proportions  of  the 
various  mineral  elements  they  used,  and  then  applied  just  what 
we  thought  they  needed,  and  awaited  the  hundred-fold  yield  without 
misgiving.  We  soon  discovered  that  these  analyses  revealed  what 
the  ashes  of  the  plant  contained,  but  did  not  tell  us  that  most  plants 
do  not  need  silicon  and  sodium;  neither  did  they  tell  us  during  what 
stages  of  growth  they  used  and  needed  the  largest  amount  of  phos- 
phoric acid,  potash,  nitrogen,  lime,  magnesium,  iron,  chlorin,  etc, 
nor  what  particular  functions  these  elements  performed  in  the 
plant.  They  did  not  show,  as  Loew  expresses  it,  "that  every  plant 
absolutely  requires  a  certain  minimum  of  each  mineral  nutrient,  and 
if  a  plant  fails  to  obtain  this  minimum  it  can  not  produce  a  nor- 
mal crop  and  may  even  prematurely  die." 
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These  analyses  did  not  reveal  to  us  the  acquired  powers  of  plants 
to  get  a  minimum  of  nutrients  even  when  not  in  an  available  condi- 
tion to  produce  a  normal  crop.  N'ormally,  an  acre  of  wheat  needs 
about  35  lbs.  of  nitrogen,  which  it  has  certain,  though  limited  powers 
of  obtaining.  An  acre  of  corn  needs  about  seventy  pounds  of  nitro- 
gen, which  it  has  acquired  strong  powers  to  obtain.  An  acre  of 
mangles  needs  150  lbs.  of  potash,  while  an  acre  of  flax  need  only  27 
rbs.;  an  acre  of  corn  needs  20  lbs.  of  phosphoric  acid,  while  an  acre 
of  mangels  needs  85  Tbs.  We  see  here  that  different  plants  require 
various  minimum  quantities  of  mineral  nutrients  to  produce  normal 
crops,  and  that  they  must  have  the  capacity  to  get  these  nutrients 
from  sources  not  in  the  available  state. 

This  has  been  demonstrated  by  Leibig  and  many  other  experi- 
menters since  his  day.  Leibig  raised  barley  in  boxes  so  constructed 
that  all  the  water  soluble  plant  food  in  the  soil  would  be  drained 
off.  He  analyzed  the  drain  water  and  determined  the  soluble  plant 
food  it  contained,  and  also  weighed  and  analyzed  the  crop  of  barley 
and  found  that  92  per  cent,  of  the  potash  in  the  crop  was  obtained 
from  forms  insoluble  in  water.  This  experiment  shows  that  barley 
has  strong  feeding  powers  for  potash,  or  that  it  can  get  potash  from 
sources  not  soluble  in  water.  Similar  experiments  have  been  made 
to  determine  the  capacities  of  our  various  agricultural  plants  to  ob- 
tain potash,  phosphoric  acid,  nitrogen,  lime,  magnesium,  etc. 

Plants  do  not  only  have  various  capacities  of  rendering  plant  food 
soluble,  but  they  have  the  power  of  selecting  what  they  need  and 
rejecting  what  they  do  not  need.  Experiments  made  at  the  Khode 
Island  Experiment  Station,  with  plants  to  which  potash  and  soda, 
two  elements  very  similar  in  their  chemical  properties,  were  ap- 
plied; even  when  the  soda  which  the  plant  was  supposed  to  use  in- 
stead of  the  potash,  was  increased  to  such  an  extent  that  the  potash 
was  only  in  minute  quantity  in  comparison,  yet  the  plant  selected 
and  incorporated  the  potash  and  rejected  the  soda.  It  has  been 
demonstrated  through  long  and  tedious  experiments  that  plants 
have  strong  feeding  powers  for  some  elements  of  plant  food  and 
weak  for  others;  that  during  certain  stages  of  development  the 
organism  will  need  certain  minerals,  such  as  magnesia,  in  the  for- 
mation of  seeds  and  will  then  take  up  more  of  this  element  than 
at  any  time  during  the  stages  of  growth,  and  that  they  can  select 
what  they  need  and  reject  what  is  not  necessary.  In  a  general  way 
the  feeding  powers  of  the  cereal  crops  are  quite  similar,  with  the 
exception  of  their  capacity  of  assimilating  nitrogen.  To  obtain  the 
potash  and  other  basic  elements  for  food  they  seem  to  have  the 
power  to  decompose  the  simpler  silicates  of  the  soil,  deposit  thf 
silica  in  the  leaves  and  feed  on  the  potash. 
Wheat  seems  to  be  the  weakest  feeding  crop  among  the  cereals, 
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and,  tliierefore.  to  raise  wheat  successfully,  the  soil  should  be  in  a 
high  state  of  cultivation,or  should  be  peculiarly  adapted  for  the 
culture  of  wheat.  The  experiments  of  Loew  and  Gilbert  illustrate 
the  weak  feeding  powers  of  wheat,  especially  in  regard  to  nitrogen, 
as  the  followinp,-  table  will  show: 

No  manure  applied  for  40  years,  14  bushels  per  acre. 

Mineral  fertilizer  alone  for  32  years,  15^  bushels  per  acre. 

Nitrogen  fertilizer  alone  for  32  years,  2?4  bushels  per  acre. 

Barnyard  manure  for  32  years,  B2|  bushels  per  acre. 

Minerals  and  nitrogen  alone  for  32  years,  36^  bushels  per  acre. 

Wheat,  therefore,  should  he  grown  on  soils  especially  adapted, 
and  should  be  placed  in  such  a  position  in  the  rotation  when  the 
soil  is  in  the  highest  state  of  cultivation  to  assist  its  weak  feeding 
powers.  Barley  belongs  to  the  same  class  of  cereals,  but  differs 
from  wheat  in  that  it  has  a  stronger  root  development,  can  use 
plant  food  as  Leibig  has  shown  in  a  less  available  form,  which  is  true 
of  potash,  nitrogen  and  phosphoric  acid.  This  has  been  well  illus- 
trated in  some  of  the  western  States  where  wheat  has  been  grown 
for  years  in  succession,  and  no  longer  yields  satisfactory  crops, 
whereas,  barley  gives  excellent  results. 

This  is  due  to  a  condition  of  the  soil  produced  by  the  long  culti- 
vation of  wheat  rendering  the  plant  food  less  available,  the  soil 
more  porous,  creating  a  condition  to  which  barley  can  adapt  itself 
better  than  wheat,  because  of  its  stronger  feeding  powers.  Barley, 
however,  is  greatly  benefited  by  manuring,  especially  by  those  con- 
taining nitrogen,  as  experiments  by  Loew  and  Gilbert  have  shown: 

No  manure  for  34  years,  averaged  per  acre  17f. 

Super-phosphate  alone  for  34  years,  averaged  per  acre  23^. 

Mixed  minerals  for  34  years,  averaged  per  acre  24|. 

Nitrogen  alone  for  34  years,  averaged  per  acre  30|. 

Nitrogen  and  super-phosphate  for  34  years,  averaged  per  acre  45. 

Barnyard  manure  for  34  years,  averaged  per  acre,  49J. 

Barley,  like  wheat,  derives  the  greatest  benefit  from  nitrogen, 
showing  that  it  has  special  difficulty  in  getting  this  element.  The 
feeding  powers  and  habits  of  oats  are  such  that  they  can  obtain  food 
when  it  is  less  available  than  the  barley,  and  they  will  thrive  in  an 
acid  or  alkaline  condition  of  soil  where  either  wheat  or  barley 
would  perish.  But  nitrogenous  fertilizers  benefit  them  greatly, 
even  to  such  an  extent  as  to  double  the  yield.  Corn  seems  to  be 
an  exception  to  the  general  weakness  of  the  cereal  crops,  because  it 
seems  to  be  able  to  feed  on  the  nitrogen  of  the  organic  matter  of  the 
soil  as  it  passes  through  the  stages  of  nitrification,  but  has  especial 
diflflculty  in  getting  phosphoric  acid.  Corn  will  thrive  when  the 
fertility  in  the  soil  is  in  a  crude  condition,  and  will  utilize  a  large 
quantity  of  it,  and  at  the  same  time  leave  the  soil  and  the  fertility  in 
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better  condition  for  weaker  feeding  crops.  Corn  is  not  injured  by 
the  excessive  application  of  fertilizer  like  wheat,  barley  and  oats 
would  be.  Buckwheat  has  strong  feeding  powers,  and  will  usually 
thrive  under  favorable  climatic  condition  where  few  other  crops  will 
grow,  and  is  not  infrequently  used  as  a  manurial  crop,  by  plowing 
down  after  it  has  extracted  and  rendered  available  soil  fertility  f or 
weaker  feeders.  The  surface  feeding  habits  of  potatoes  and  their 
limited  power  of  obtaining  potash  and  lime  causes  a  more  rapid 
decrease  in  yield  per  acre  than  any  other  farm  crop,  if  planted  succes- 
sively on  the  same  soil. 

Leguminous  crops  have  a  special  weakness  in  getting  potash  and 
lime,  and,  therefore,  should  be  placed  in  such  a  position  in  a  rotation 
■where  these  fertilizers  can  be  applied  directly  or  where  they  are 
most  available,  if  already  in  the  soil.  Legumes  even  with  the  ap- 
plication of  potash  and  lime,  when  grown  too  frequently  on  the 
same  soil,  will  often  fail  because  of  the  production  of  organic  sub- 
stances which  destroy  them.  Hay  and  grass  crops  mostly  have 
shorter  roots  than  the  cereal  grains,  and  are,  therefore,  by  habit  sur- 
face feeders,  and  can  not  obtain  mineral  foods  at  any  depth;  there- 
fore, in  order  to  raise  hay  crops  the  fertilizer  should  be  applied 
directly  on  the  surface,  so  that  it  is  within  easy  reach  of  the  roots 
of  the  plants.  No  manure  is  better  adapted  for  raising  grasses  than 
common  farm  manure. 

These  plants  then  have  the  power  to  break  up  molecular  struc- 
tures in  the  soil  which  otherwise  can  only  be  broken  by  the  most 
powerful  chemical  agents  or  which  will  only  yield  their  hold  on  each 
other  by  the  decomposing  agency  of  temperatures  measured  by 
hundreds  of  degrees  or  by  the  immeasurable  heat  of  the  electrical 
furnace.  They  have  the  power  to  obtain  water  from  the  soil,  and 
must  obtain  it  under  these  conditions;  when  that  soil  is  so  dry  that 
no  pressure  on  the  earth  beneath  could  express  from  it  a  drop  of 
water,  and  at  such  a  rate  too  that  an  acre  of  corn  under  ordinary 
conditions  will  have  sufficient  to  consume  244  tons  in  13  days.  We 
see  here  the  importance  of  water  to  the  growing  plant,  not  only  for 
circulation  and  transportation,  but  to  help  it  in  forming  the  sub- 
stances by  means  of  which  it  will  be  enabled  to  render  available  the 
plant  food  it  needs.  Not  only  must  the  soil  contain  a  large  quantity 
of  water,  but  it  must  be  well  aerated,  for  oxygen  is  just  as  necessary 
as  any  of  the  plant  foods,  because,  as  we  well  know,  that  when 
a  soil  is  super-saturated  with  water,  or  when  it  is  baked  so  hard  that 
no  air  can  get  in,  plants  will  die,  not  for  want  of  plant  food  or 
water,  but  for  want  of  air  or  oxygen.  Furthermore,  we  should  con- 
sider the  adaptability  of  the  soil  to  the  crops  that  we  cultivate,  so 
that  soils  and  crops  would  work  together  to  produce  the  best  results. 
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*The  Agricultural  Department  at  Washington  has  inaugurated  a 
soil  survey  in  order  to  study  the  adaptability  of  soils  to  crops.  The 
Department  seeks  to  present  as  clearly  and  as  forcibly  as  possible 
the  conditions  of  an  area  in  such  a  manner  as  to  make  it  possible 
for  prospective  settlers  to  take  up  lands  suited  for  certain  crops, 
and  to  enable  present  owners  of  land  to  learn  from  the  experi- 
ences of  other  localities  what  crops  are  best  adapted  to  their  own 
soils  and  climatic  conditions. 

In  the  present  struggle  for  commercial  supremacy,  the  importance 
of  such  accurate  knowledge  is  becoming  daily  more  evident.  No 
community  and  no  nation  can  afford  to  waste  its  time  and  energies 
in  pursuit  of  interests  to  which  its  conditions  are  unsuited,  nor  on 
the  other  hand  can  it  afford  to  lose  any  chance  of  inaugurating  and 
developing  those  interests  for  which  it  is  peculiarly  adapted.  The 
soil  survey  aims  to  eliminate  to  some  extent  such  waste  in  the  line 
of  agriculture.  Its  most  valuable  function  is,  undoubtedly,  the  im- 
provement of  existing  methods,  so  that  larger  yields  of  our  staple 
crops  can  be  secured.  The  success  of  the  Bureau  in  introducing 
•Sumatra  tobacco  in  certain  soils  in  the  Connecticut  Valley,  the  ex- 
tension of  the  grape  and  other  fruit  areas  in  the  Piedmont  and 
mountain  siections  of  the  Atlantic  States,  the  improvement  of  the 
irrigable  lands  of  the  west,  of  the  rice  lands  of  the  Gulf  coast,  and 
of  the  sugar  beet  soils  wherever  they  may  be  found.  The  solution 
of  these  and  similar  problems  will  prove  invaluable  and  be  the 
safest  guide  for  future  agricultural  development.  A  cursory  review 
of  what  has  been  done  along  this  line  will  show  more  clearly  what 
can  be  learned  of  the  relations  of  the  different  types  of  soils  to 
various  crops. 

During  the  survey  of  1901,  seventeen  different  classes  of  soils  were 
surveyed,  each  of  which  is  divided  into  a  number  of  types,  each  type 
distinguished  by  marked  differences  effecting  the  character  and  yield 
of  crops.  Of  the  385,660  acres  of  stony  loam,  about  57  per  cent,  is 
considered  unproductive  under  present  methods  of  agriculture,  34 
per  cent,  is  adapted  to  wheat,  20  per  cent,  to  dairying,  14  per  cent, 
to  tobacco,  9  per  cent,  to  peaches.  Of  the  209,000  acres  of  gravel 
survey,  98  per  cent,  have  been  classed  as  unproductive,  and  on  2  per 
cent,  grapes  are  a  leading  and  important  crop.  It  is  important  to 
note  that  peaches  are  adapted  to  7  per  cent,  of  the  stony  loams,  24 
per  cent,  of  sand,  55  per  cent,  of  fine  sand,  12  per  cent,  of  sandy  loam 
and  are  not  reported  as  an  important  crop  on  any  of  the  other 
classes  of  soils.  Wheat  is  reported  as  an  important  crop  on  34  per 
cent  of  stony  loam,  47  per  cent,  of  gravelly  loam,  20  per  cent,  of 
sandy  loam,  5  per  cent,  of  fine  sandy  loam,  74  per  cent,  of  loam,  89 
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per  cent,  of  shale  loam,  38  per  cent,  of  silt  loam,  69  per  cent,  of  clay 
loam,  44  per  cent,  of  clay  and  87  per  cent,  of  adope. 

Tobacco  is  also  reported  as  an  important  crop  on  a  wide  range  of 
soils.  Light,  sandy  soils  for  the  wrapper  leaf  of  Connecticut  and 
the  bright,  yellow  tobacco  of  Virginia.  The  sandy  lonms  of  Mary- 
land produce  a  smoking  tobacco;  of  Virginia  a  manufacturing  to- 
bacco; of  Connecticut  a  cigar  wrapper  leaf,  and  those  of  Pennsyl- 
vania a  cigar  filler. 

It  is  probable  that  if  the  wheat  industry  were  as  highly  special- 
ized as  the  tobacco  industry,  different  grades  of  wheat  would  be 
recognized,  as  in  fact  is  the  case  with  the  wheat  grown  in  Kansas, 
Nebraska,  Oklahoma  and  Indian  Territory  by  foreign  millers.  It  is 
not  unlikely  that  most  of  our  crops  would  show  a  variation  on  differ- 
ent types  of  soils  to  such  an  extent  as  to  throw  them  into  a  different 
commercial  grade  if  every  one  of  these  agricultural  industries  should 
ever  be  as  highly  specialized  as  the  tobacco  and  some  other  minor 
industries  now  are.  It  is  evident  from  this  that  planis,  like  the 
child,  desire  to  do  for  themselves  what  they  can,  that  they  do  not 
like  to  be  fed  with  a  spoon  all  the  time,  that  when  the  cereals  need 
potash  they  will  get  it  if  it  can  be  gotten;  that  corn  will  get  nitrogen 
and  potash  if  it  can  be  gotten;  that  buckwheat  will  usually  get  all 
kinds  of  plant  food;  that  potatoes  and  beets  like  to  struggle  for 
nitrogen,  and  that  the  soils  and  crops  should  be  adapted  to  each 
other  to  produce  the  best  results. 

CHAIRMAN  CONARD:  The  next  number  on  the  programme  is: 
"Making  and  Selling  Fine  Dairy  Butter,"  by  L.  W.  Lighty,  of  East 
Berlin,  Pa. 

Mr.  Lighty  presented  his  paper  as  follows : 
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'     MAKING  AND  SELLING  FINE  DAIRY  BUTTER. 


BY  L.  W.  LiGHTT,  East  Berlin,  Pa. 


Butter  made  on  the  farm  or  in  the  private  dairy  has  been  the  tar- 
get for  jeers  and  jibes  and  lots  of  wholesale  condemnation. 

I  can  hardly  blame  people  for  expressing  themselves  emphatically 
about  some  butter  that  comes  from  the  farm  and  finds  its  way  to  the 
restaurant  or  village  hotel  table.  How  it  is  made  I  can  hardly  con- 
ceive. Texture  it  never  had.  In  color,  it  resembles  old  brindle 
who  produced  the  milk,  and  in  odor  it  seems  to  be  somewhat  related 
with  limburger.  But  it  is  strong,  extremely  strong  in  flavor.  It 
seems  to  be  a  cross  between  Roquefort  ches^e  and  tabasco  sauce, 
i  am  told  Roquefort  is  made  in  France  tvom  goats  milk.  After  it  is 
made  it  is  put  in  solitary  confinement  until  its  whiskers  turn  gray 
and  gangrene  sets  in,  when  it  is  taken  out  and  chained  to  a  post. 
Before  it  is  served  it  is  chloroformed  or  knocked  on  the  head  with 
an  axe. 

It  is  then  brought  to  the  table  in  small  cubes  about  the  size  of  a 
domino.  I  have  seen  limburger  strong  enough  to  shoulder  a  three 
bushel  sack  of  wheat,  but  a  piece  of  Roquefort  the  size  of  a  dice  can 
carry  an  election.  To  this  add  the  strength  of  XX  labasco  sauce 
and  then  you  will  get  a  faint  idea  of  the  butter  that  is  occasionally 
served  to  the  institute  workers.  My  friend  Agee  says  the  State 
pays  for  it,  but  the  State  need  not  eat  it.  The  man  who  makes  this 
kind  of  butter  is  not  only  his  own  greatest  enemy,  but  I  do  not 
blame  all  mankind  if  they  feel  enmity  towards  him.  I  do  emphat- 
ically. He  fills  the  tubs  of  the  butter  renovators  who  are  thereby 
enabled  to  place  a  pretention  on  the  market  that  undermines  the 
price  of  honest  goods,  and  the  digestion  of  the  consumer. 

But  I  am  to  speak  of  fine  butter,  how  to  make  it  and  how  to  sell  it. 
To  make  good  butter  we  must  begin  in  the  beginning,  and  that  is  at 
the  cow  and  her  feed.  Some  cows  are  bred  to  be  producers  of  good 
butter  as  well  as  good  butter  producers,  others  are  good  beefers, 
and  still  others  are  good  for  nothing,  and  they  will  all  be  true  to 
their  nature  and  tendencies.  Therefore,  if  you  wish  to  make  good 
butter,  select  a  cow  bred  up  to  the  capability  of  making  a  profitable 
quantity  of  good,  honest  yellow  butter.  Give  th;it  cow  good  shelter, 
warm  in  winter,  cool  in  summer  and  well  lighted  and  ventilated;  as 
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yon  must  see  to  keep  her  and  her  stable  perfectly  clean,  and  she 
must  have  plenty  of  pure  air  to  breathe.  Have  a  supply  of  pure 
fresh  water  within  her  reach  so  she  can  take  what  she  wants  at  all 
times.  All  this  and  much  more  to  keep  the  cow  in  perfect  health, 
as  otherwise  she  can  not  give  milk  wholesome  enough  to  make  fine 
butter. 

THE  FEED. 

This  is  the  raw  material  out  of  which  the  cow  manufactures  the 
butter  fat.  Does  feed  have  any  effect  on  the  butter?  Did  you  ever 
turn  the  cows  into  a  pasture  where  there  was  a  lot  of  garlic?  Or 
feed  them  a  lot  of  cabbage  or  turnips  before  milking?  Surely,  feed 
has  a  very  decided  effect  on  butter.  Some  makes  it  hard  and 
crumbly,  some  soft  and  salvy,  some  gives  it  a  musty  flavor.  There- 
fore, it  is  quite  essential  that  we  should  study  to  discover  such 
combinations  of  feeds  as  will  nourish  the  animal  most  completely 
and  produce  the  finest  butter  at  the  least  cost.  This  is  an  important 
and  complicated  problem,  that  can  generally  be  best  worked  out 
individually  with  the  feeds  that  are  available  in  a  given  locality. 
After  the  feeding  problem  the  next  great  question  to  consider  is: 

DAIRY  BACTERIOLOGY. 

JSTow  don't  get  frightened.     I  don't  mean  that  you  shall  learn 
the  names  of  the  various  bacteria.    Why  bacteriologists  can  not 
call  these  organisms  by  decent  Christian  names  is  truly  a  mystery 
to  me.    Just  think  of  calling  an  organism,  a  pigmy  so  small  that 
ten  thousand  could  easily  roost  on  the  point  of  a  pin,  I  say,  think  of 
naming  such  a  mite  Granulobacillus  saccharobutyrieus  immobilis  li- 
quefaciens.      I  will  not  attempt  to  pronounce  it.      I  asked  an  au- 
thority to  pronounce  it  for  me,  but  he  declined,  stating  that  the  last 
time  he  tried  he  dislocated  his  jaw,  while  another  volunteered  a  trial 
but  got  only  half  way  through  when  his  tongue  tied  itself  into  a 
knot,  and  of  course  I  never  learned  how  to  pronounce  it.    The  bac- 
teria that  tries  to  fight  its  way  through  the  world,  and  especially 
through  our  butter,  with  this  awful  name  attached  is  merely  the 
organism  that  develops  the  strength  of  the  butter  spoken  about  in 
the  beginning  of  this  paper.    Eeasoning  from  analogy,  it  doubt- 
less is  strong  enough  to  carry  its  name,  had  we  only  a  Russian 
tongue  to  pronounce  it.    As  a  matter  of  self  defence,  I  would  move 
and  second  the  motion  and  declare  it  carried,  that  any  Bacteriolo- 
gist who  in  the  future  gives  any  common  every  day  bacteria  such 
an  abominable  name,  be  promptly  tried  and  executed. 

From  the  time  the  milk  leaves  the  udder  until  the  butter  is  used 
by  the  consumer,  we  must  constantly  be  on  the  lookout  to  avoid  the 
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deleterious  bacteria,  and  encourage  those  that  are  helpful  to  us. 
The  chief  source  of  troublesome  bacteria  is  uncleanliness.  The 
stable  is  foul,  the  cows  have  a  lot  of  filth  and  manure  adhering  to 
their  bodies.  The  milker's  hands  are  not  overly  clean  and  then  he 
will  declare  he  can  not  milk  dry  and  dips  his  hands  into  the  milk 
pail  with  the  dirt  dripping  into  the  milk.  Sometimes  the  milking 
coat  has  not  been  washed  for  some  months  or  years,  and  that  con- 
tains bacteria  enough  to  contaminate  all  the  milk  drawn  in  the 
United  States.  If  we  would  make  good  butter^  it  is  absolutely 
necessary  to  keep  the  stable  clean.  Clean  it  out  daily  and  disinfect 
it  frequently.  The  cows  should  be  groomed  regularly  and  before 
milking,  every  cow's  udder  and  flanks  should  be  brushed,  wiped 
and  moistened. 

The  milker  should  be  clean  and  tidy,  and  the  dairy  utensils  must 
be  kept  absolutely  clean  and  sweet.  During  the  summer  when  our 
cows  go  to  pasture  they  often  look  clean,  and  we  become  careless, 
but  frequently  we  have  more  trouble  during  this  season  of  the 
j-^ar  than  any  other  time.  If  the  cows  have  access  to  watery  or 
swampy  places,  their  udders  often  become  coated  with  material 
that  carries  the  wiorst  kinds  of  bacteria.  Then,  too,  the  tempera- 
ture is  so  favorable  for  their  development.  Just  as  soon  as  the 
milk  is  drawn  it  should  be  removed  from  the  stable  to  the  dairy 
house  and  run  through  the  separator.  No  dairyman  would  attempt 
to  make  good  butter  in  our  day  without  the  use  of  the  centrifugal 
separator;  first,  because  it  at  once  reduces  the  bulk  by  about  87 
per  cent.,  relieving  us  from  handling  and  caring  for  all  that  bulk, 
and  second,  the  separator  is  a  cleanser.  It  removes  from  the  cream 
quite  an  amount  of  albuminous  matter,  and  with  it  many  impurities 
and  numberless  bacteria.  We  have  learned  that  the  fewer  bacteria 
of  any  kind  we  have  in  the  cream  to  start  with  the  more  easily  can 
we  make  a  number  one  butter. 

As  soon  as  the  cream  is  separated  it  should  be  cooled  down  to 
50  degrees,  still  better  40  degrees,  and  held  at  that  temperature 
until  we  are  ready  to  ripen  it  preparatory  to  churning.  The  lower 
the  temperature  at  which  we  can  hold  the  cream,  the  better  it  will 
remain.  At  40  degrees  or  below,  bacteria  develop  very  slowly,  if  at 
all,  and  the  cream  will  keep  perfectly  for  the  few  days  we  desire  to 
hold  it,  and  cream  should  not  be  held  more  than  three  or  four  days 
at  most.  If  our  methods  were  correct  and  cleanly  up  to  this  point, 
a  good  part  of  the  battle  is  won. 

RIPENING  OF  THE  CREAM. 

We  now  wish  to  ripen  the  cream,  or  in  other  words,  we  want  to 
develop  the  proper  flavor  for  our  butter.  It  is  true  we  can  make 
butter  from  sweet  cream,  and  only  a  few  years  ago  sweet  cream 
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butter  was  a  fad,  but  very  few  people  like  it,  and  now  very  little  is 
made.  The  philosophy  of  cream  ripening  is  fairly  well  understood, 
thanks  to  the  work  of  our  bacteriologists  during  the  last  few  years. 

If  our  cream  is  in  a  good  condition  and  contains  a  minimum  of 
bacteria,  especially  the  kind  conveyed  by  dirt  or  filth  of  various 
kinds,  it  is  almost  sure  to  develop  a  good  flavor  when  warmed  up  to 
about  68  or  70  degrees,  and  held  at  that  temperature  for  some  hours, 
but  if  we  would  make  a  perfectly  uniform  product,  and  fastidious 
customers  want  every  pound  just  like  every  other  pound,  it  is  best 
to  use  a  starter. 

In  this  way  we  introduce  just  at  the  right  time  a  large  number  of 
strong,  active,  correct  flavor  producing  bacteria,  and  they  will 
put  in  their  work  before  the  other  kinds,  that  have  apparently  been 
chilled  and  rendered  dormant  to  a  certain  extent,  have  time  to 
develop  and  do  any  harm.  It  is  true  that  many  species  of  bacteria 
have  no  effect  on  the  flavor  of  our  butter,  but  there  are  others  that 
will  develop  "bitter,"  "tainted,"  "insipid,"  "putrid,"  and  other  very 
undesirable  flavors,  if  present  in  abundance,  and  as  a  rule  all  these 
are  introduced  by  .unclean  methods  and  unclean  utensils.  In  the 
private  dairy  where  everything  is  under  the  immediate  and  per- 
sonal control  of  the  proprietor,  and  all  operations  can  be  overseen 
and,  possibly,  partly  performed  by  the  proprietor  or  manager,  there 
should  exist  no  occasion  for  pasteurizing.  If  the  dairy  be  large 
and  many  persons  are  employed,  the  supervising  must  be  very  strict, 
or  the  result  will  be  like  that  of  a  public  creamery,  where  many 
patrons  contribute  milk  of  all  grades,  when  pasteurizing  is  abso- 
lutely necessary  to  destroy  the  numberless  hosts  of  undesirable 
bacteria,  and  give  the  ones  introduced  by  the  starter  an  opportunity 
to  perform  their  function.  To  know  when  the  cream  is  properly 
ripened  the  acid  test  is  sometimes  used,  but  the  experienced  butter 
maker  generally  uses  his  eyes  and  nose  to  determine  the  proper 
degree  of  ripening.  The  odor  is  a  mild,  aromatic  acid.  The  cream 
is  thick,  velvety,  with  a  satin  gloss  on  top,  runs  off  the  paddle  in  a 
smooth  layer  instead  of  streaks,  makes  and  momentarily  leaves 
little  dents  in  the  cream,  if  allowed  to  drip  into  the  cream  vessel 
from  the  paddle.  The  rapidity  of  ripening  can  be  controlled  to  a 
certain  extent  by  raising  or  lowering  the  temperature. 

CHURNING. 

For  churning  we  prefer  a  simple  revolving  barrel  or  box  with  no 
inside  fixings.  Stop  the  churn  when  the  butter  granules  are  the 
size  of  half  a  grain  of  wheat.  If  you  get  the  granules  too  large  you 
will  have  trouble  to  drain  out  the  buttermilk  and  incorporate  the 
salt.  If  the  temperature  is  low  enough  to  make  the  granules 
rather  hard,  the  buttermilk  will  drain  out  more  completely.  Should 
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we  have  trouble  to  get  the  butter  to  float,  a  little  water  with  a  few 
handfuls  of  salt  will  bring  the  butter  on  top.  After  draining  off 
the  buttermilk  put  a  weak  brine  into  the  churn,  using  about  a  cup 
of  salt  to  10  quarts  of  water,  turn  the  churn  a  few  revolutions  and 
drain  again,  when  all  the  buttermilk  will  be  removed  that  we  wish 
to  remove.  Now  place  the  butter  on  the  worker  carefully  so  as  not 
to  destroy  its  granular  condition.  Now  sift  over  it,  at  about  the 
rate  of  one  ounce  of  salt  to  the  pound  of  butter,  i  he  best  dairy  salt 
you  can  procure.  Work  it  lightly  so  as  to  mix  the  salt  with  the  but- 
ter, but  do  not  work  it  enough  to  mass  it  completely.  Now  let  it 
stand  until  the  salt  is  completely  dissolved,  when  working  should 
be  completed.  No  rule  will  tell  you  when  it  is  worked  enough,  but  the 
salt  must  be  properly  incorporated,  and  it  must  not  be  worked  into  a 
grease.  If  the  salt  is  not  properly  incorporated,  you  will  find  streaks 
and  mottles  in  it  in  a  day  or  two,  and  if  the  texture  is  destroyed  you 
will  at  once  recognize  it  and  know  it  was  overworked.  _  A  number 
of  these  operations  require  not  only  quite  a  little  practice,  but  a 
whole  lot  of  good  judgment.  Putting  it  in  pound  or  half  pound 
prints,  wrapped  in  parchment  paper  is  generally  the  most  desirable 
form  to  market  it. 

SELLING  THE  BUTTER. 

Now  for  the  selling.  It  makes  me  tired  to  hear  farmers  say  there 
is  no  sale  for  their  produce,  when  they  don't  even  let  any  one  know 
that  they  have  some  commodities  for  sale.    Last  summer  I  visited 

neighbor  S  .    I  noticed  he  had  a  few  trees  of  summer  rambo 

apples  as  fine  as  they  grow,  going  to  waste.  I  asked  him  why  he 
did  not  sell  them.  "No  one  wants  them,"  he  replied.  I  told  him 
such  apples  were  in  big  demand  in  York  at  more  than  one  dollar 
per  bushel.  "Well,  John,"  he  said,  speaking  to  his  son,  •'!  guess  you 
will  have  to  take  them  down  and  sell  them,  and  you  can  have  half 
the  money."  So  John  put  the  apples  nicely  on  straw  in  the  wagon 
box  and  covered  them  all  up  with  blankets  and  started  to  York 
to  sell  the  apples.  He  drove  up  town  about  a  mile,  those  apples 
nicely  covered  up  all  the  time,  expecting  no  doubt  that  some  tele- 
pathist  or  mind-reader  would  divine  what  he  had,  come  out  on  the 
street,  stop  him  and  buy  apples,  but  he  was  not  so  fortunate.  By 
mere  accident,  a  grocer  discovered  that  he  had  apples,  and  on  sight 
bought  them  all  at  about  half  what  he  could  have  sold  them  for  had 
he  only  left  people  know  that  he  had  apples  for  sale.  Think  of  a 
merchant  closing  all  his  show  windows,  taking  down  his  sign  and 
absolutely  stop  all  advertising,  how  much  business  do  you  suppose 
he  would  do?  Make  as  good  butter  as  the  best  and  then  let  no  one 
know  that  you  have  any  butter,  where  would  you  expect  to  find  sale 
for  it. 
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The  whole  story  is  advertise.  Speak  about  your  good  butter  and 
don't  be  so  modest.  Get  circulars  printed  explaining  the  superiority 
of  yonr  product,  and  the  thought  and  work  you  apply  to  it  to  make 
it  thus  superior.  Advertise  in  the  newspapers.  Canvass  your 
goods,  if  you  please.  Do  anything  to  make  a  noise  about  it,  so 
buyers  will  know  what  you  have  for  sale.  Persist  along  this  line 
a  little  while  and  you  will  be  surprised  to  see  how  many  people  will 
think  your  butter  absolutely  necessary  to  their  existence  and  the 
demand  will  soon  be  greater  than  the  supply,  then  you  will  be  in  a 
position  to  dictate  terms.  But  keep  on  advertising,  making  a  noise; 
people  like  to  hear  a  noise  about  the  things  they  swear  by.  But 
whatever  you  do,  make  such  good  butter  that  it  is  a  standing  ad- 
vertisement in  itself. 

MR.  HALL:  I  am  a  dairyman,  and  I  want  to  say  that  is  a  good 
paper,  and  if  we  all  follow  those  rules  and  regulations  in  the  manu- 
facture of  butter  it  would  beat  all  the  lawful  restrictions  for  the 
manufacture  and  sale  of  oleomargarine. 

The  CHAIRMAN :  The  next  topic  on  the  programme  is : 
'Teed,  Breed  and  Care  of  the  Dairy  Animal,"  by  Rev.  J.  D.  Detrich, 
of  Flourtown,  Pa.,  but  in  his  absence  we  will  have  a  paper  that  we 
have  skipped  in  one  of  our  earlier  sessions,  "Sheep  Husbandry,"  by 
Mr.  J.  S.  Burns,  of  Clinton,  Pa. 

MR.  SEXTON:  I  saw  Mr.  Detrich  only  a  few  days  ago,  and 
he  really  expected  to  be  here.  I  am  sorry  that  he  is  not,  coming 
from  my  county,  as  he  would  have.  I  consider  his  method  in  the 
dairy  one  of  the  most  practical  exhibitions  of  its  kind,  and  those  of 
you  who  have  not  visited  his  farm  will  wonder  how  on  that  little 
farm  of  fifteen  acres  from  twenty  to  thirty  cows  are  kept  the  year 
round,  and  all  the  fodder  and  feed  raised  on  which  those  cows  are 
kept,  pure  bred  Jerseys,  excepting  the  bran  that  he  buys  to  balance 
the  ration.  I  am  sorry  he  is  not  here,  for  you  would  begin  to  think 
that  it  is  not  acres  you  needed  so  much  as  intelligence  in  conducting 
the  dairy, 

MR.  MARTIN:  Mr.  Detrich,  along  with  his  calling,  being  a  min- 
ister, we  are  aw^are  that  there  are  times  that  he  is  called  by  special 
cases,  sickness,  funerals  and  marriages,  so  that  we  m'.ist  make  al- 
low^ances  for  his  not  being  in  attendance.  We  will  say,  however, 
that  it  is  our  hope  to  publish  these  papers  in  pamphlet  form,  and 
I  am  quite  certain  that  Mr.  Detrich  will  furnish  us  his  paper  on 
the  topic  assigned  him  and  that  you  will  be  able  to  get  it  in  the 
printed  form  later  on. 

(Since  the  adjournment  of  the  meeting  Mr.  Detrich's  paper  has 
been  received  and  is  presented,  as  follows :) 
11 


FEED,  BREED  AND  CARE  OF  THE  DAIRY  ANIMAL. 


By  Rev.  J.  D.  Ubtrich,  Flourtown,  Pa. 


During  one  of  the  Institutes  held  in  tlie  State  of  Pennsylvania  last 
winter,  three  competent  statesmen  were  engaged  in  an  intelligent 
conversation  on  breeding  and  the  dairy  points  in  certain  renowned 
animals;  in  the  same  room  sat  an  apparently  quiet  listener,  but 
taking  no  active  part  in  the  conversation  until  a  certain  point  was 
raised,  when  the  quiet  observer  joined  in  the  discussion,  and  deliv- 
ered himself  after  the  following  manner:  "I  have  heard  all  you 
gentlemen  have  been  saying  and  have  been  very  much  interested, 
but  I  will  bet  any  of  you  a  handsome  sum  that  you  can  pick  out  40 
dairy  cows  and  put  them  at  work  in  the  dairy  and  one-half  of  them 
will  turn  out  failures." 

One  of  the  three  gentlemen  spoke  and  said:  "No;  they  won't,  if 
you  allow  me  to  select  the  feeder,  the  milkers  and  the  care-takers." 
The  challenger  immediately  withdrew  his  banter  and  said:  "Now 
you  are  talking,  and  I  will  agree  with  you  in  all  that  you  have 
said." 

The  writer  of  this  article  simply  cites  this  conversatiion  and  chal- 
lenges to  show  that  dairying  does  not  depend  on  anything  but  on  all 
the  details  connected  Avith  the  dairy  business. 

The  progress  made  in  animal  industry  the  last  twenty-five  years 
has  given  a  new  impetus  to  dairy  interests.  The  milk,  butter,  cheese 
and  cream  supply  for  consumers  in  cities  and  towns  are  no  longer 
doubtful  problems,  but  are  actual  facts,  laying  a  broad  foundation 
for  a  profitable  business.  And  it  is  here  that  the  factors  of  suc- 
cess lay  in  the  production  of  those  articles  for  which  there  is  now  a 
great  market  and  a  still  greater  one  in  the  future. 

To  meet  the  demands  of  the  public's  needs,  it  is  plain  that  the 
feed,  breed  and  care  of  the  dairy  animal  go  very  far  towards  insuring 
the  success  of  the  undertaking  for  the  producer.  It  is  an  actual 
practice  that  the  author  of  this  paper  is  willing  to  record  for  the 
benefit  of  his  readers,  and  is  persuaded  by  years  of  experience  and 
actual  results,  that  the  success  and  failure  of  the  dairy  business  de- 
pends entirely  opon  feed,  breed  and  care. 

It  is  true  there  is  a  business  side  to  the  marketing  of  the  product, 
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but  it  is  almost  a  truism  that  good  goods  always  find  a  market  or 
make  one.  The  writer  at  this  time  has  inquiries  and  offers  for  his 
milk  production,  because  of  the  known  uniform  quality  of  the  milk. 
The  one  offer  is  from  a  restaurant  in  Philadelphia  that  pay  $3,500 
a  year  rent.    The  other  is  a  large  retailer  of  milk  in  the  same  city. 

The  writer  is  aware  of  the  reply  that  the  farmer  in  general  is 
ready  to  make  to  such  statements,  that  his  milk  is  just  as  good  as 
anybody's,  and  that  he  has  been  a  farmer  all  his  life  and  his  father 
before  him.  But  he  could  say  the  same  thing  of  his  mother  as  a  but- 
ter maker,  that  her  mother  made  butter  before  her.  But  if  either 
were  to  compare  the  butter  made  fifty  years  ago  with  the  butter  to- 
day, there  would  be  a  great  sacrifice  of  points  as  compared  with  the 
standard  to-day. 

What  is  true  in  the  progress  of  butter-making  is  eqnally  true  in 
the  production  of  ndlk.  Hence  the  subject  resolves  itself  again  into 
feed,  breed  and  care.  The  writer  would  not  emphasize  these  three 
requisites  so  much  if  they  had  not  been  the  patent  factors  in  his  own 
actual  experience,  and  knows  personally  whereof  he  speaks. 

It  is  not  accidental  but  intentional  that  feed  stands  first  as  the 
prerequisite  for  successful  dairying.  Any  cow  of  any  breed,  or  no 
breed,  intelligently  fed,  will  do  better  than  a  good  cow  poorly  fed. 
The  common  cow,  as  she  is  familiarly  called,  will  do  much  better 
when  she  is  fed  on  such  foods  as  she  can  most  easily  digest  and 
convert  into  milk. 

There  is  no  reason  why  any  dairyman  should  remain  ignorant  of 
the  foods,  especially  adapted  to  making  milk.  Literature,  bulletins 
and  experiments  are  published  by  the  different  Agricultural  Col- 
leges and  Experiment  Stations,  and  can  be  had  only  for  the  asking— 
besides  a  number  of  excellent  dairy  papers,  published  weekly,  vary- 
ing in  price  from  one  to  two  cents  per  week.  The  writer  owes  his 
success  to  printer's  ink  and  not  to  main  strength  and  awkwardness, 
and  to  that  much  abused  word,  experience.  There  is  not  one  out  of  a 
thousand  who  is  an  experimenter,  any  more  than  there  is  one  man 
out  of  a  million  who  is  a  discoverer.  And  the  sooner  a  man  knows 
where  he  stands,  intellectually,  as  a  dairyman,  will  determine  largely 
his  success. 

Trickery  and  low  cunning  in  the  dairy  business  are  as  despicable 
as  in  any  other  trade  or  calling  in  life.  Accuracy  and  honesty 
should  be  standard  virtues  of  the  dairyman.  To  offer  unwhole- 
some food  or  water  to  a  dairy  animal  is  just  as  dishonest  as  to 
serve  an  adulterated  article  of  milk  to  a  customer. 

An  honest  cow  can't  remain  so  with  a  dishonest  owner.  She  will 
either  go  to  the  butcher's  block  or  to  a  better  home.  He  is  nearly 
a  bad  man  who  abuses  a  cow;  abuse  will  not  make  her  better,  but 
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food  and  human,  kindness  have  helped  many  a  poor  animal  naturally 
to  become  a  better  one. 

There  is  a  registered  cow  in  the  writer's  herd  that  a  good  judge 
of  a  dairy  animal  would  gladly  hang  a  ribbon  on  with  pride.  But  if 
she  were  to  be  measured  by  her  milking  one  year  ago  she  would 
have  been  sold  for  bologna.  The  circumstances  are  these.  She 
was  bred  in  the  silk,  her  size,  dairy  type,  barrel,  udder,  front  and 
back  suggestive  of  Golden  Lads,  every  thing  to  commend  her,  and 
a  most  excellent  heifer  she  was  with  her  first  calf.  No  better 
breeder  than  she  in  the  dairy.  Yet  for  two  years  she  was  really 
what  would  be  called  an  unprofitable  cow.  What  was  the  cause, 
and  whose  fault  was  it?  The  feeder  tried  to  excuse  himself  in  all 
manner  of  excuses.  The  owner  insisted  that  the  trouble  lay  in  the 
feed  and  the  care.  The  time  to  renew  a  cow  is  when  she  is  dry  and 
unfortunate  is  the  dairyman  who  does  not  know  this.  When  the 
period  of  lactation  entirely  ceased  for  Daisy  Hillie  Cream  she  was 
fed  and  cared  for  as  the  owner  directed.  She  was  developing  splen- 
didly for  motherhood,  udder  began  to  distend  nicely,  all  four  quar- 
ters evenly  filling  and  swung  a  ponderous  udder  when  she  walked; 
calved  all  right  and  is  milking  at  this  writing  88  to  40  pounds  of 
milk  a  day.  Had  this  valuable  cow  been  dealt  with  as  thousands  of 
her  sisters  in  this  country  she  would  have  been  ground  into  sausage 
long  before  this,  while  to-day  she  is  milking  almost  6  quarts  of  milk. 

It  is  high  time  to  start  a  new  breed  of  dairymen  if  it  is  not  possi- 
ble to  improve  the  old  ones.  The  motto  of  modern  dairying  is,  chosse 
your  breed  suitable  to  your  taste  if  you  are  rich,  for  business  if  you 
Avant  to  make  a  living,  then  feed  and  care  must  be  daily  handmaids 
to  the  business.  . 

Balance  the  ration  for  the  cow's  stomach,  not  according  to  the 
whim  or  flea  in  your  brain.  There  is  a  difference  between  a  cow's 
stomach  and  the  chemist's  crucible,  but  it  is  surprising  how  close 
they  do  agree  after  all.  The  arithmetic  of  the  balanced  ration  may 
be  a  little  too  large  for  our  particular  dairy  and  not  large  enough 
for  the  other.  The  ratio  of  the  ration  is  all  right  but  the  bulk  may 
be  more  than  the  one  cow  Ciiu  consume  and  not  quite  enough  for 
the  other. 

It  is  pretty  generally  known  that  this  paper  has  not  much  to  say 
in  favor  of  pasturing  dairy  cattle.  The  soiling  system  has  so  much 
in  its  favor,  that  a  brief  description  of  the  practice  at  Flourtown 
will  not  be  out  of  place. 

Cut  hay  is  fed  three  times  a  day  to  every  animal  on  the  15  acre 
farm  that  is  old  enough  to  eat  it  throughout  the  year.  To  feed 
green  roughage,  either  from  the  field  or  silo  exclusively,  is  recom- 
mended by  some,  and  especially  in  summer  time,  is  supposed  to  be 
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the  proper  food  for  a  dairy  cow;  and  June  is  generally  brought 
forward  in  argument  for  the  practice  as  being  the  best  month  in 
all  the  year  for  a  great  flow  of  milk. 

But  the  modern  dairy  is  as  different  from  the  old  time  custom  of 
keeping  cows  as  the  modern  steel  mill  is  from  the  old  time  black- 
smith shop.    The  dairy  business  of  to-day  is  a  factory.    The  cows 
are  as  artificial  as  the  looms,  and  they  are  harder  worked  than  any 
,  looms  in  the  world,  making  twenty-four  hours  in  a  day  for  over  three 
-    hundred  days  in  a  year,  Sundays  not  excepted. 

Hay  by  practice  seems  to  be  as  essential  for  a  dairy  animal  as  coal 
is  for  the  monstrous  boilers  to  run  the  looms  in  a  mill. 

Clean  stalls,  clean  cows  and  clean  dairy  barns  can  only  be  kept 
clean  by  keeping  the  cows'  droppings  just  right.  Green  feed  alone 
keeps  the  bowels  too  loose  and  has  disgusted  many  who  wish  to 
adopt  the  soiling  system.  Hay,  and  the  proper  use  of  concentrated 
foods,  when  fed  with  judgment  keep  the  cows'  droppings  just  right, 
and  consequently  the  animals  are  clean  and  the  dairy  barn  clean  in 
summ.er  as  well  as  in  winter. 

The  Agrostologist  from  Washington,  D.  0.,  an  ofiQcial  of  the  U.  S. 
Government,  recently  visited  the  farm  and  dairy  at  Flourtown,  in- 
tending to  remain  from  one  train  to  another,  but  instead  of  doing 
the  small  farm  and  dairy  in  so  short  time,  spent  a  day  and  a  half 
observing  the  methods  in  use. 

The  manure  gutter  was  of  particular  interest,  so  much  so  that  a 
photograph  of  the  manure  was  taken  because  of  the  uniformity  of 
^  the  droppings.  It  was  a  revelation,  as  the  Agrostologist  expressed 
himself,  to  see  such  cleanliness  of  stable  and  cattle  in  such  a  con- 
tinuous system  of  soiling.  The  feeding  and  mixing  of  feed  was 
watched  closely  and  commented  upon  as  being  the  best  all  around 
feeding  that  had  come  under  the  visitors  observation.  The  manure 
at  Flourtown  is  cared  for  only  second  to  the  milk  and  cattle  them- 
selves; so  valuable  a  product  is  the  manure  in  the  estimation  of  the 
owner.  And  the  daily  carting  of  this  manure  to  the  land  instead 
of  to  the  barnyard  is  the  most  probable  explanation  of  the  crops 
growing  and  gathering.  The  watering  is  as  regular  three  times  a 
day  as  the  feeding.  The  ventilation,  light  and  grooming  enter  into 
the  soiling  system  as  well  as  salting  and  providing  the  dairy  animals 
with  clay  once  or  twice  a  week,  of  which  they  are  very  fond  of  licking 
and  eating. 

Broom,  brush,  fork,  hoe,  shovel  and  push  stick  for  gutter  are  in 
every  stable.  Make  everything  so  convenient  that  it  is  easier  to 
do  it  than  neglect  it;  it  is  one  of  the  arts  of  the  soiling  system.  In 
this  method  of  the  dairy  business  the  dairyman  has  all  his  animals 
directly  under  his  eye.  Waste  is  impossible,  because  so  easily  pre- 
vented. 
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As  for  the  healtli  of  the  herd,  the  animals,  old  and  young,  could 
not  be  better.  The  veterinary  bill  is  small  because  of  the  regularity 
in  feeding,  and  the  other  essentials  pertaining  to  the  system  that 
has  been  presented  in  this  paper. 

The  CHAIEMAN:  Ladies  and  Gentlemen,  I  have  the  pleasure  of 
presenting  to  you  Mr.  J.  S.  Burns,  of  Clinton,  Pa. 
Mr.  Burns  presented  his  paper  as  follows: 
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SHEEP  HUSBANDRY. 


By  J.  S.  BURNS,  Clinton,  Pa. 


Almost  ever  since  tlie  foimdation  of  the  world,  sheep  husbandry 
has  been  one  of  the  leading  industries  of  the  earth.  We  need  only 
come  down  to  the  second  generation  of  which  we  have  any  history, 
and  we  read  that  "Abel  was  a  keeper  of  sheep."  And  each  suc- 
ceeding generation  which  has  come  and  gone  has  furnished  men  who 
were  noted  for  their  skill  in  the  breeding  and  management  of  sheep. 
And  we  believe  that  in  the  breeding  and  development  of  the  sheep 
there  has  been  as  much  advancement  as  in  any  other  line  of  domes- 
tic animals.  Personal  observation  justifies  the  assertion  that  there 
is  as  much  contrast  between  the  modern  up-to-date  sheep  of  to-day 
and  his  ancestors  of  less  than  a  half  century  ago  as  there  is  between 
the  old  time  razor  back  and  our  modern  swine. 

But  those  engaged  in  sheep  husbandry  have  encountered  ob- 
stacles, which  in  many  cases  has  been  of  a  very  discouraging  nature, 
and  the  first  we  will  mention,  is  the  dog  nuisance.    With  the  rapid 
increase  of  population,  and  the  springing  up  of  railroad  towns  and 
country  villages,  there  has  been  a  corresponding  increase  of  the 
canine  familv;  and  there  is  as  much  enmity  between  the  dog  and 
the  sheep,  as  there  is  between  the  seed  of  the  woman  and  the  ser- 
pent.   And  a  dog— yes,  we  had  better  use  the  plural  and  says  dogs- 
are  a  verv  necessary  adjunct  to  a  village  home.    And  their  depre- 
dations either  sooner  or  later  become  so  far  reaching  and  exten- 
sive, as  to  cause  farmers  to  abandon  this  industry  entirely;  and 
for  'this  reason  manv  localities  which  was  once  the  home  of  the 
sheep  has  been  given  over  to  other  industries.    Of  course  our  State 
laws  afford  some  relief  to  the  farmer  in  making  good  the  price  of  his 
sheep;  but  thev  are  not  radical  enough  to  reduce  the  number  of 
worthless  curs^   A  dog  that  is  only  worth  50  cents  a  year  for  the 
pleasure  of  his  company,  may  not  be  much  credit  to  the  family.  But 
if  the  tax  was  |5.00,  most  men  would  see  that  he  was  a  worthy 
animal,  or  else  dispense  with  him,  and  we  believe  in  many  cases 
a  number  of  children  would  be  allowed  the  full  enjoyment  of  what 
they  now  have  to  divide  with  the  canine  members  of  the  family.  It 
has  been  shown  "that  the  dogs  of  Ohio  cost  the  State  more  than 
$100,000  annually  in  sheep  killed."    And  we  believe  the  loss  in  Penn- 
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sylvania  is  proportionately  as  great,  but  we  don't  have  the  data 
from  which  to  deduce  figures.  In  Wayne  county  the  sheep  destroyed 
by  dogs  in  1902,  amounted  to  |1,572. 

Another  discouraging  feature  in  connection  with  sheep  hus- 
bandry, has  been  the  low  price  for  wool  which  has  prevailed  for  a 
number  of  years.  But,  personally,  this  has  never  given  us  half  the 
concern  that  the  dogs  have  done.  But  this  depression  has  been 
so  pronounced  and  continued  as  to  cause  quite  a  number  to  dispose 
of  their  flocks,  or  turn  their  attention  to  the  mutton  breeds,  and 
the  growing  of  mutton  kuubs;  and  it  is  along  this  line  that  we 
will  direct  our  thoughts  more  particularly.  And  to  some  this  may 
seem  somewhat  out  of  season,  as  a  reaction  has  taken  place,  and 
wool  has  been  very  slowly  advancing  in  price  from  year  to  year, 
thus  giving  encouragement  to  farmers  to  again  turn  their  atten- 
tion to  the  breeding  of  fine  sheep. 

But  let  this  be  as  it  may,  the  American  people  have  become  so 
partial  to  this  toothsome  morsel  that  there  is  no  time  in  sight 
when  mutton,  and  especially  lamb,  will  not  command  paying  prices. 
In  fact  the  more  farmers  who  turn  their  attention  to  the  production 
of  wool,  the  greater  will  be  the  opening  for  the  growing  of  mutton 
lambs. 

I  have  never  been  an  extensive  breeder  of  sheep,  but  have  never 
been  without  them,  and  have  never  known  a  time  when  a  few  sheep 
could  not  be  made  profitable.  And  my  life  experience  has  not  been 
confined  to  either  the  mutton  or  the  wool  breeds;  and  I  am  free  to 
say,  that  very  much  depends  on  circumstances  whether  it  be  better 
to  grow  mutton  or  wool  breeds.  Wliere  a  man  has  a  large  farm, 
and  can  afford  extensive  range  to  sheep,  or  where  he  desires  to  keep 
them  in  large  flocks,  we  are  convinced  that  the  fine  wools  are  the 
better  adapted  to  his  wants.  But  on  a  small  farm,  where  the  num- 
bers must  necessarily  be  limited,  we  feel  justified  in  recommending 
the  mutton  breeds.  They  can  be  got  into  market  at  any  age  from 
three  months  of  age  upward,  and  thus  avoid  the  liability  of  becom- 
ing overstocked,  as  is  the  case  with  fine  sheep  on  a  small  farm. 

It  is  possible,  however,  to  use  fine  ewes  for  the  production  of  mut- 
ton lambs,  and  it  can  be  done  quite  successfully.  In  fact  some  men 
have  a  preference  for  fine  ewes,  and  even  agree  that  they  produce 
lambs  equally  as  good,  as  ewes  from  the  mutton  breeds.  But  per- 
sonally, our  experience  does  not  justify  this  conclusion.  We  prefer 
at  least  a  good  infusion  of  blood  from  the  mutton  breeds,  and 
thereby  increase  the  milk  production  which  is  very  essential  iu 
growing  mutton  lambs.  And  in  this  connection  we  would  say,  it 
does  not  justify  us  to  raise  ewes  for  breeding  purposes.  As  a 
rule  a  lamb  3  months  old  will  bring  more  money  than  it  costs  to  pro- 
cure an  ewe  old  enough  to  breed.    And  we  prefer  to  allow  some  one 
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less  favorably  located  to  produce  'our  breeder;  and  we  save  the 
expense  of  her  keeping  for  a  year  before  she  is  old  enough  to  breed. 

In  order  to  raise  market  lambs  successfully,  it  is  necessary  to 
have  an  abundance  of  stable  room  for  the  flock;  indeed  about  twice 
as  much  as  would  be  necessary  for  wintering  stock  sheep,  and 
should  be  so  arranged  as  to  be  made  quite  comfortable  in  cold 
weather.  The  flock  should  be  in  fine  condition  when  winter  begins. 
And  if  the  lambs  were  marketed  before  harvest  the  previous  season, 
and  the  ewes  have  had  good  pasture,  they  are  likely  to  be  in  good 
flesh  by  breeding  time.  And  without  these  favorable  conditions 
we  had  better  not  try  to  raise  lambs  before  spring  time. 

The  proper  time  to  mate  for  market  lambs  depends  on  circum- 
stances. We  have  had  them  dropped  in  almost  every  month  from 
early  winter  until  spring;  and  have  concluded  that  from  Feb.  20th 
to  March  1st  for  most  farmers  will  give  the  best  returns  for  the 
feed  consumed.  A  good  healthy  ewe,  well  cared  for,  should  produce 
enough  of  milk  to  grow  her  lamb  from  4  to  6  weeks  without  pasture. 
And  when  more  nourishment  is  needed,  it  can  be  produced  more 
cheaply  on  pasture  than  in  any  other  way. 

While  on  the  other  hand,  if  a  ewe  of  good  milking  qualities  is  not 
allowed  to  drop  her  lamb  until  after  being  turned  on  pastui'e,  she  will 
have  an  over-supply  of  milk  to  begin  with,  more  than  the  lamb 
can  take,  and  acting  upon  the  same  principle  of  a  cow  with  which 
the  calf  is  allowed  to  run,  or  is  being  milked  by  a  careless  milker, 
she  will  readily  accommodate  the  flow  of  milk  to  the  amount  re- 
quired; and  by  the  time  the  lamb  needs  more  nourishment,  her  milk 
flow  is  partially  dried  up. 

It  is  a  decided  advantage  to  have  a  few  hurdles  made  of  light 
material,  and  so  constructed  as  to  form  small  pens  in  which  to 
place  the  ewes  having  two  lambs  for  a  few  hours  after  parturition. 
And  it  is  a  good  practice,  when  it  is  known  that  this  period  is  about 
at  hand,  to  place  the  ewe  in  one  of  these  pens,  thus  keeping  her 
from  being  disturbed  by  the  older  lambs. 

It  is  also  a  good  practice  to  separate  those  having  twins  from 
those  having  single  lambs,  keeping  each  in  a  flock  by  themselves. 
The  single  lambs  are  likely  to  grow  more  rapidly  and  be  the  stronger 
and  more  able  to  crowd  out  the  twins  when  old  enough  to  be  fed  alone. 

The  lambs  should  be  taught  to  eat  dry  feed  as  early  in  life  as 
possible,  and  they  will  do  so  more  readily  before  than  after  they 
have  been  turned  to  pasture.  This  should  be  provided  in  an  apart- 
ment to  which  the  ewes  cannot  have  access.  And  when  it  can  be 
done,  a  place  for  feeding  hay  should  be  in  the  same  place,  and  choice 
bunches  placed  there  for  them.  Second  crop  clover,  if  cut  when  in 
bloom  and  nicely  cured,  is  excellent  for  this  purpose.  But  they 
should  never  be  expected  to  eat  it  up  clean,  but  the  racks  should 
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be  cleaned  at  each  feeding  and  given  to  the  ewes,  or  to  cattle,  and 
fresh  things  placed  for  the  lambs.  This  will  in  a  great  measure  ob- 
viate their  crawling  into  the  racks,  and  tramping  over  the  hay  placed 
for  the  ewes.  They  prefer  to  eat,  and  even  lie  by  themselves  when 
there  is  a  convenient  place  to  do  so.  Their  feed  at  first  should  be 
bran  and  middlings,  with  a  small  amount  of  oil  meal  added.  As  the 
lambs  grow  older,  whole  oats  should  be  added,  and  the  amount 
gradually  increased,  and  by  the  time  they  are  2  months  old,  they 
should  be  receiving  all  they  will  eat  clean  twice  per  day;  and  if  at 
any  time  some  is  left,  it  should  be  removed  before  another  feed  is 
given.  When  turned  to  pasture  the  grain  ration  should  be  con- 
tinued, adding  some  cracked  corn  and  whole  wheat.  In  this  way 
they  can  be  made  ready  for  the  butcher  at  3  months  old,  weighing 
on  an  average  from  50  to  60  lbs.  live  weight;  and  we  believe  there 
is  no  other  animal  that  can  be  placed  on  the  market  at  so  near  a 
clear  profit.  I  should  say  that  these  figures  are  not  extravagant. 
We  have  been  having  them  weigh  even  above  this.  We  have  them 
reach  this  weight  at  a  younger  age.  The  facts  are,  from  experience 
of  our  own,  we  have  been  disposing  of  our  lambs  when  less  than 
three  months  of  age.  Last  week  I  marketed  lambs,  the  age  of 
which  were  two  months  and  ten  days.  We  have  found  in  our  ex- 
perience that  the  quicker  we  can  get  them  ready  for  market  the 
better. 

If,  however,  we  wish  to  raise  regular  hot  house  lambs  and  dispose 
of  them  in  February  and  March,  the  method  of  management  and 
feeding  would  be  practically  the  same,  but  we  must  then  look  out 
for  a  special  market  for  them.  And  the  demand  is  for  a  lighter 
weight,  say  40  lbs.  average.  But  during  that  season  of  the  year 
Kood,  fleshv  lambs  can  be  sold  in  our  large  cities  at  extravagant 
prices. 

The  care  of  the  ewes  during  the  time  they  are  raising  their  lambs 
is  all  important.  They  should  not  only  have  such  food  as  will  pro- 
duce a  good  flow  of  milk,  but  the  strength  and  vigor  of  the  ewes 
should  be  considered  as  well;  and  they  should  have  enough  of  car- 
bonacious  food  to  aid  in  this  direction.  A  ration  composed  of 
corn,  oats  and  bran,  equal  parts  by  measure,  we  have  found  very 
satisfactory.  For  roughage  we  prefer  nicely  cured  clover,  provided 
it  is  fine  in  the  stem.  Sheep  do  not  like  coarse  hay  of  any  kind, 
and  for  this  reason  mammoth  clover  is  not  a  desirable  feed.  But 
clover  and  timothy  may  be  made  a  desirable  feed  if  cut  when  green. 
In  fact  we  have  many  times  been  able  to  produce  better  sheep  hay 
from  clover  and  timothy  than  from  clover  alone,  because  the  two 
together  grew  more  thickly  and  finer  than  the  clover  alone,  but 
too  many  destroy  its  good  qualities  by  allowing  it  to  become  too 
ripe  and  by  overdrying.     Previous  to  the  lambing  season,  corn 
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stover  is  a  good  feed,  to  be  fed  during  the  day,  provided  the  weather, 
and  the  ground  is  suitable  to  feed  it  on  a  sod.  But  we  have  not  had 
very  satisfactory  results  from  feeding  cut  fodder  in  the  mangers; 
and  to  feed  whole  fodder  in  the  sheds  is  not  worthy  of  considera- 
tion. Further,  by  feeding  it  on  a  sod  has  the  advantage  of  giving 
exercise  to  the  ewes  which  is  very  desirable  during  pregnancy.  In 
fact,  in  our  practice  we  keep  the  ewes  confined  as  little  as  possible 
up  to  the  lambing  season,  after  which  they  are  housed  very  closely. 
They  should  have  succulent  food  of  some  kind  for  a  month  pre- 
vious to  the  lambing  season,  until  pasture  is  ready.  And  for  this 
purpose  roots  are  very  desirable.  Almost  any  kind  may  be  utilized, 
but  mangels  are  preferable  on  account  of  their  good  keeping  quali- 
ties, but  in  practice  we  also  use  a  great  many  turnips. 

Tt  is  all  important  to  have  good,  fresh  spring  water  convenient, 
and  so  arranged  that  they  may  get  it  easily.  If  they  have  to  put 
their  front  feet  in  the  water  in  order  to  reach  it,  the  chances  are 
they  will  d'o  without,  otherwise  they  will  coiisuiue  a  great  amount 
while  being  fed  on  dry  feed.  During  a  severe  cold  spell  we  often 
water  in  the  stable  while  the  lamb  is  very  young,  and  under  these 
conditions  we  can  better  determine  the  amount  they  will  consume. 
During  recent  years  it  has  been  our  practice  to  clip  our  ewes  as 
soon  as  possible  after  the  lambing  season  ,  and  we  have  been  well 
satisfied  with  the  result.  The  wool  presents  a  much  better  ap- 
pearance and  is  free  from  weak  spots.  It  is  well  known  that  it  is 
difficult  to  keep  a  good  milking  ewe  from  going  down  in  flesh,  and 
this  is  sure  to  weaken  the  strength  of  the  staple.  The  ewes  must 
necessarily  be  stabled  much  of  the  time,  and  the  lambs  soon  begin 
io  tramp  over  them  when  lying,  which  soils  and  injures  the  wool. 
We  clip  without  washing,  and  select  a  mild  spell  of  weather  for 
doing  it,  and  when  they  have  been  clipped  for  a  few  days  a  cold 
flurry  does  not  seem  to  affect  them;  but  if  out  when  a  rain  comes, 
they  rapidly  gather  to  the  shed,  and  this  is  a  decided  advantage 
to  the  lambs,  as  they  will  often  remain  out,  if  not  clipped,  until 
the  lambs  are  very  cold.  After  clipping,  both  the  ewes  and  lambs 
seem  to  improve  more  rapidly. 

In  the  foregoing,  we  have  no  thought  of  having  touched  upon 
all  the  important  points  connected  with  this  subject,  neither  indeed, 
any  considerable  number  of  them,  for  such  an  attempt  would  not 
be  practicable  under  present  conditions;  and  will  only  say  further, 
that  successful  sheep  husbandry,  like  everything  else,  depends 
largely  upon  strict  attention  to  little  details.  It  is  just  as  essential 
how  we  feed,  as  what  we  feed,  and  the  utmost  regularity  should  be 
observed.  Sheep  are  sensitive  creatures,  and  will  announce  their 
observance  of  irregularity  by  restlessness,  which  means  wear  on 
their  system  and  loss  of  flesh.    And  the  more  regular  and  syBte- 
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matic  we  are  in  tbeir  management  the  less  food  it  will  take  to  keep 
them  in  good  condition,  and  the  shepherd  be  the  better  able  to* 
realize  the  full  benefit  from  turning  it  into  growth  and  high  priced 
mutton  of  early  maturity. 

MR.  MARTIN:  What  did  you  get  a  pound  for  those  lambs? 

MR.  BURNS:  I  marketed  lambs  last  week  that  I  received  seven 
and  a  half  cents  a  pound  for;  the  week  before  I  received  eight  and 
a  half  cents.  Now,  of  course,  we  have  reached  the  pasture  time, 
when  lambs  are  coming  into  market  rapidly.  We  have  a  special 
market  for  all  the  produce  we  raise  on  the  farm,  and  for  the  lambs 
also,  but  we  do  not  consider  this  an  extravagant  price.  We  have  a 
neighbor  who  raised  market  lambs,  and  he  disposed  of  his  lambs  at 
prices  ranging  from  Vl\  to  15  cents  a  pound.  If  you  raiso  lambs 
earlier  than  the  regular  season,  you  should  look  for  a  better  price. 

MR,  HALL:  What  market  did  you  place  them  in? 

MR.  BURNS:  I  sold  them  to  the  butcher  located  midway  between 
Carnegie  and  Sewickley.  My  practice  has  been  for  years  to  market 
my  lambs  in  Sewickley,  the  people  of  which  do  business  in  Pitts- 
burg and  do  not  care  much  for  the  price  just  so  they  get  what  they 
want. 

MR.  CAMPBELL:  Are  you  bothered  with  the  parasites? 

MR.  BURNS:  Not  to  any  considerable  extent.  We  cultivate  our 
farm  over  in  regular  order,  and  we  give  our  sheep  different  pastures 
as  nearly  as  possible,  and  in  this  way  we  think  we  overcome  that 
to  a  considerable  extent,  and  our  experience  coincides  with  that 
of  others  who  have  written  on  the  subject.  We  do  not  keep  our 
Iambs ;  only  raise  them  to  marketable  age. 

MR.  CAMPBELL:  These  parasites  are  one  of  the  particular 
points  on  this  question.  One  of  the  worst  things  to  contend  with 
ill  sheep  husbandry  is  the  internal  parasites.  They  drove  me  out 
of  the  business.  It  is  very  discouraging  to  go  out  in  the  morning 
and  pick  up  a  lamb  every  morning  from  80  to  100  pounds  in  weight, 
killed  by  tape  worms.    I  had  to  do  it. 

MR.  BURNS:  Have  you  ever  lost  any  lambs  by  the  tape  worms 
at  two  or  three  months  of  age? 

MR.  CAMPBELL:  Not  so  much  as  when  at  60  or  80  pounds  in 
weight. 

MR.  BURNS:  We  want  to  get  rid  of  our  lambs  as  quickly  as 
possible  and  therefore  sell  them  as  soon  as  they  get  the  proper  age 
and  weight,  and  so  we  have  had  no  trouble  in  this  direction. 
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MR.  COX:  WJiat  breed  of  sheep  did  the  gentleman  have  that  he 
lost  so  many  lambs? 
MR.  CAMPBELL:  Shropshire. 

MR.  COX:  I  think  if  he  would  introduce  or  mix  the  blood  that 
he  probably  would  not  have  so  much  trouble.  I  know  we  have  had 
the  thoroughbred  Shropshire,  and  we  found  that  this  trouble  was 
greater  with  the  thoroughbreds  than  with  the  grade  sheep,  and  we 
have  introduced  some  fine  blood  into  the  sheep  and  lambs,  and  do 
not  have  any  trouble  of  that  kind. 

The  CHAIRMAN:  The  next  topic  will  be: 

"General  Fruit  Growing— How  to  Take  Care  of  Trees,"  by  J.  H. 
Ledy,  of  Marion,  Pa. 

Mr.  Ledy  presented  his  paper  as  follows: 
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GENERAL  FRUIT  GROWING— HOW  TO  TAKE  CARE  OF 

TREES. 


By  J.  H.  Ledy,  Marian.  Pa. 


This  topic  embraces  so  much  that  I  scarcely  know  what  to  say 
in  the  time  that  is  allotted  me,  in  order  to  bring  out  the  most  that 
the  topic  suggests. 

While  fruit  culture  in  Pennsylvania  is  as  yet  practically  in  its 
infancy,  and  while  it  is  true  that  we  must  depend  largely  upon  com- 
mercial orchards,  because  of  the  numerous  and  various  insect  pests 
with  which  we  must  contend,  and  to  make  orcharding  a  complete 
success,  the  grower  must  devote  his  entire  time  and  attention  to 
the  business  to  make  it  profitable;  yet  it  seems  to  me  that  every 
farmer  in  Pennsylvania  should  grow  at  least  enough  fruit  of  all 
kinds,  or  nearly  all  kinds,  to  provide  this  luxury  for  his  family 
during  the  entire  year.  I  shall  not  take  up  your  time  going  over 
varieties  in  particular,  but  will  suggest  that  every  farmer  have  an 
orchard,  commencing  with  strawberries  and  following  up  with  the 
different  varieties  of  raspberries,  blackberries,  plums,  peaches, 
pears  and  apples.  By  a  careful  selection  of  these  fruits,  which  are 
adapted  to  his  soil  and  climate,  he  should  have  fruit  for  the  table 
from  May  15th  to  May  15th.  Plant  the  trees  that  do  well  in  your 
locality,  follow  the  man  who  has  succeeded  with  certain  varieties, 
and  to  a  very  great  extent  leave  experiments  with  new  varieties 
to  the  other  fellow.  Every  farmer  should  experiment  in  a  modest 
way,  of  course,  but  not  plant  many  trees  which  are  uncertain  and 
which  has  not  been  tried  in  his  locality. 

To  get  back  io  my  topic,  I  will  start  with  planting  an  orchard  of 
one  acre,  composed  of  trees  filled  in  with  small  fruits.  First,  plow 
the  ground  deep  and  cultivate  it  thoroughly,  Ihen  mark  it  out, 
starting  at  a  given  point,  running  a  straight  line  along  one  side  of 
your  plot,  and  mark  it  with  parallel  lines  every  fifteen  feet,  then 
cross  mark  it  every  eighteen  feet;  this  will  make  joxiv  plot  marked 
out  fifteen  by  eighteen  feet.  Commence  to  plant  where  you  com- 
menced to  mark,  first  planting  an  apple  tree,  eighteen  feet  farther 
on  at  the  crossing,  plant  a  plum  or  a  dwarf  pear,  whichever  is  best 
suited  to  your  taste,  then  eighteen  feet  farther,  in  the  same  furrow, 
plant  another  apple,  and  so  on  until  you  have  completed  this  row 
of  trees.  Start  the  second  row  and  plant  peach  in  the  entire  fur- 
row; the  third  furrow  start  with  a  ])lum  or  dwarf  pear,  and  the 
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second  tree  plant  an  apple,  plant  alternately  to  the  end  of  the  row , 
the  fourth  furrow  should  be  planted  exactly  as  the  second,  the  fifth 
row  exactly  as  the  first,  and  by  this  plan  we  have  an  orchard  com- 
posed of  apples,  plums  or  dwarf  pear  or  both,  and  peach.  The 
small  fruits  can  be  planted  in  between  every  meeting  three  or  four 
rows  the  fifteen  foot  and  four  or  five  the  eighteen  foot  way,  and 
still  allow  room  for  thorough  cultivation;  we  only  miss  three  where 
the  tree  stands.  The  plan  is  to  eventually  have,  after  the  peach 
and  plum  or  dwarf  pear  have  ceased  to  be  profitable,  a  permanent 
apple  orchard,  with  trees  36  feet  between  the  trunks,  and  the  ground 
upon  which  it  stands  has  been  profitable  almost  from  the  begmmng, 
or  at  least  from  the  time  it  was  one  year  old. 

The  care  of  trees  can  hardly  be  explained  fully  unless  it  be  m 
the  midst  of  the  orchard;  however,  the  kind  of  tree  to  be  selected 
for  planting  the  orchard,  in  my  opinion,  for  apple,  should  at  all 
times  be  a  two  or  three  year  old,  never  older  than  three  years,  and 
preferably  a  good,  vigorous  two  year  old.  The  roots  sh.onld  be  cut 
back  to  a  uniform  length,  and  all  broken  and  bruised  parts  removed. 
The  top  should  be  cut  away,  leaving  only  three  or  four  limbs  to 
make  the  top;  should  these  be  bruised  and  broken,  I  would  cut  back 
to  the  main  stem,  in  a  two  year  old,  and  depend  upon  new  wood  for 
the  top.  As  a  rule  the  habits  of  the  tree  should  be  considered, 
and  where  a  tree  has  a  tendency  to  grow  upward  and  compact,  they 
should  be  pruned  accordingly,  leaving  the  bud  which  is  to  make 
the  future  limb  on  the  inside  or  outside,  entirely  according  to  the 
habits  of  the  tree.  No  man  can  lay  down  a  systematic  nile  for  prun- 
ing by  itself,  and  the  operator  must  see  it  several  years  hence,  before 
he  is  able  to  prune  it  intelligently. 

After  the  tree  is  once  well  started  it  should  be  thoroughly  culti- 
vated and  intelligently  pruned  every  year  until  it  is  six  years  old  at 
least.     Indeed  I  believe  it  should  be  thoroughly  cultivated  and 
and  pruned  more  or  less  during  its  natural  life.     The  young 
tree  should  be  dug  around  and  carefully  examined  for  borers  every 
spring  and  fall,  and  then  washed  with  caustic  potash  or  whale  oil 
soap,^every  spring.    If  this  advice  is  carried  out  the  trees  will  be 
perfectly  healthy  and  smooth  in  the  bark,  unless  they  should  be 
attacked  bv  the  worst  of  all  insect  pests,  the  San  Jos6  scale.  Fruit 
men  differ"  very  much  with  the  proper  treatment  for  this  pest.  My 
experience  has  taught  me  that  crude  oil  will  kill  the  scale  beyond 
all  question,  but  if  the  buds  are  the  least  bit  advanced  it  may  kill 
the  limb,  and  possibly  the  tree.     With  one  year's  experience,  I 
should  not  hesitate  to  recommend  for  this  pest  the  lime,  sulphur 
and  salt  treatment  which  I  am  well  satisfied  if  properly  applied  will 
eradicate  the  scale,  if  such  a  thing  be  possible,  and  do  much  less 
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injury  to  the  tree  than  crude  petroleum.  This  is  the  remedy  we  use: 
Ten  pounds  of  sulphur;  ten  pounds  of  quick  lime;  ten  pounds  of  salt. 
Boil  together  for  two  hours,  and  then  put  into  a  cask  and  add 
enough  boiling  water  to  make  fifty  gallons. 

There  is  an  insect  that  is  more  or  less  injurious  to  us  just  now, 
and  that  is  the  aphis  or  green  louse.  I  think  the  question  was 
aked  Professor  Surface  yesterday,  and  I  think  he  forgot  one  thing 
1  regard  as  important.  I  am  satisfied  that  he  knows  this,  because 
the  man  who  knows  more  about  bugs  in  Pennsylvania  don't  exist. 
The  aphis  or  green  louse  can  be  killed  without  any  injury  to  the 
foliage  at  all  without  much  trouble.  Take  one-fourth  pound  of 
epsom  salts,  dissolve  it  in  one  gallon  of  water  and  apply  with  an 
ordinary  spray  pump,  a  broom  or  sprinkling  can.  Professor  Sur- 
face told  you  yesterday  that  once  the  aphis  has  gone  on  so  long 
that  it  has  curled  itself  into  the  leaf  you  cannot  reach  it  with  any- 
thing. 

Taking  into  consideration  the  scale,  and  the  numerous  insect 
pests  with  which  we  have  to  contend,  I  believe  that  in  the  future  the 
markets  of  the  world  will  be  dependent  upon  the  commercial  fruit 
grower,  who  devotes  his  time,  his  brain,  and  his  muscle  to  his  busi- 
ness for  their  supply  ^of  fruit;  yet  I  see  no  good  reason  why  every 
farmer  and  every  man,  who  owns  land,  should  not  be  able  to  pro- 
duce enough  fruit  of  almost  every  kind  for  the  uses  of  himself  and 
family,  and  some  to  sell. 

The  location  of  the  orchard  is  important  in  a  measure,  and  it  is 
very  hard  to  give  exact  direction  as  to  where  it  should  be  planted 
to  bring  the  best  results;  the  general  principles,  however,  that 
should  be  followed  are  established  by  experience.  There  are  a  num- 
ber of  points  to  be  considered  in  the  selection  of  your  location,  which 
will  apply  to  all  fruits.  All  fruit  trees  require  a  deep  soil,  and  a 
sub-soil  which  has  complete  drainage.  The  most  important  thing 
then  to  be  considered  is  an  open  sub-soil  that  will  allow  complete 
drainage. 

Opinions  differ  very  materially  as  to  exposure.  For  my  part  I  do 
not  believe  there  is  much  difference  in  this  particular;  of  coure,  if 
we  had  the  making  of  our  farm  we  might  change  the  lay  of  the  land 
which  we  intended  for  the  orchard  somewhat.  A  northern  exposure 
is  certainly  preferable,  if  there  is  any  difference,  for  the  reason  that 
the  buds  are  kept  back  later  in  the  spring,  and  are  not  so  liable  to 
be  frozen.  Most  people  make  the  mistake  of  planting  too  many 
varieties,  as  I  said  in  the  beginning;  plant  the  tree  that  your  neigh- 
bor has  succeeded  with,  has  made  money  out  of,  the  man  who  has 
the  same  soil  practically  that  you  have,  the  same  climate,  etc.,  fol- 
low him,  plant  the  same  varieties,  and  leave  experimental  fruit 
growing  to  the  good  old  State  of  Pennsylvania  and  the  other  fellow. 
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Up  in  my  home,  good  old  Franklin  county,  I  believe  that  we  are 
able  to  grow  as  good,  if  not  the  best,  fruit  in  Pennsylvania.  I  feel 
like  making  that  broader.  I  believe  we  are  able  to  grow  the  best 
apples  and  peaces  in  the  United  States;  indeed  broader  still,  there 
is  no  location  with  which  I  am  familiar  that  can  surpass  our  natural 
conditions,  and  if  this  meeting  would  not  accuse  me  for  boasting, 
I  should  not  hesitate  to  say,  that  we  are  able  to  grow  the  best 
apples  in  the  world.  We  are  unquestionably  growing  the  best 
Crawford,  Smock,  Champion,  Geary's  Hold  On  and  Biieyeus  peach, 
and  the  best  York  Imperial,  Grimes  Golden  and  Maiden's  Blush 
apples,  and  Kieffer  and  Lawrence  pear  to-day  that  reach  our  eastern 
market. 

If  the  farmer  of  to-day  will  carry  out  the  suggestions  which  I 
have  given,  namely:  Select  a  good  piece  of  ground,  plow,  harrow 
and  cultivate  it  thoroughly  and  completely,  select  good  trees  of  the 
proper  varieties,  which  are  suited  to  his  locality,  prune  them  and 
plant  them  carefully,  then  again  prune  them  and  cultivate  them 
carefully,  look  after  the  insect  pests,  and  treat  the  trees  before 
the  pests  have  injured  them,  and  success,  I  am  sure,  awaits  him. 
And  with  such  men  as  the  peerless  Martin  as  Chief  Director,  and 
such  a  tireless  and  persistent  worker  as  Prof.  Surface  right  amongst 
us,  whose  advice  at  all  times  is  as  free  as  water,  dear  old  Pennsyl- 
vania will  soon  be  the  leading  fruit  growing  State  in  the  United 
States.  ^  ^ 

A  Member:  How  about  that  formula  on  rose  bushes? 

MK.  LEDY:  I  am  not  familiar  with  the  rose  bush  question, 
but  do  know  that  epsom  salts  will  kill  the  green  louse  on  the  apple 
tree.  • 

A  Member:  Is  it  the  .'^ame  louS"e? 

ME.  LEDY:  I  think  not.  . 

A  Member:  Professor  Heiges  gave  us  that  receipt  a  number  of 
years  ago. 

MK.  LEDY:  This  will  do  it.  It  costs  from  a  cent  to  a  cent  and  a 
half  wholesale.  It  is  the  cheapest  and  simplest,  and  won't  hurt 
anything.  - 

MK,  JAEKEL:  J  am  sorry  that  I  have  to  differ  in  some  respects 
with  the  gentleman.  This  paper  might  leave  perhaps  a  wrong 
impression  on  the  minds  of  some  of  our  farmers.  I  agree 
with  the  gentleman  that  the  orchard  on  the  average  farm  is  just  in 
about  the  same  condition  as  the  chicken  yard;  that  the  orchards 
are  not  looked  upon  as  a  productive  element  in  farming. 

What  I  am  going  to  say  is  based  on  forty  some  year's  continued 
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experiments,  with  the  exception  only  of  during  '63  to  '65.  I  have 
made  all  kinds  of  experiments  and  the  results  are  shown  there  in 
Blair  county.  I  do  not  advocate  for  any  farmer  to  have  a  mixed 
orchard.  It  is  injurious  to  the  orchard  and  it  is  so  to  the  tree.  You 
cannot  profitably  raise  apples  and  p^ums  together,  nor  can  you  raise 
a  few  plum  trees  by  themselves.  I  have  at  different  parts  in  this 
State  seen  German  Prunes  growing  which  will  not  bear  at  all. 
You  must  have  a  number  of  different  plum  trees  together  or  else 
they  don't  fertilize.  I  would  not  advocate  or  would  not  say  under 
any  circumstances  you  should  have  a  mixture  in  the  orchard.  T 
have  had  orchards  with  apples  and  peaches  and  they  did  not  do  well. 
1  have  had  orchards  with  dwarfed  pears  and  apples  and  they  did  not 
do  well.  I  have  had  apples  and  peaches  and  pears  alone  and  they 
did  well.  This  was  my  experience.  Two  didn't  do  well  on  all 
different  kinds  of  ground.  We  are  trying  now  different  experi- 
ments on  the  mountains,  and  I  have  planted  all  kinds  of  trees. 
There  are  two  experimental  orchards  on  the  farm  of  seventy-two 
acres,  with  two  different  kinds  of  pears  and  42  kinds  of  plums,  and 
I  can' only  say  that  about  five  different  kinds  of  pears  are  good  and 
about  four  different  kinds  of  plums  are  good.  The  balance  are  not 
worth  anything.  • 

MR.  IjEDY:  If  the  gentleman  who  just  left  the  floor  will 
come  to  Franklin  county  I  will  cionvince  him,  if  he  can 
be  convinced,  that  it  is  possible  to  grow  plums  and  apples  and 
peaches  and  apples  in  the  same  orchard,  and  do  it  to  perfection. 
We  have  done  away  with  the  kind  of  plums  that  don't  bear  and 
planted  the  kind  that  do  bear. 

The  CHAIRMAN:  The  next  paper  on  the  programme  is  on  the 
same  line  as  the  one  we  have  just  heard,  and  the  same  discussions 
will  probably  apply  to  both  papers.  We  will  now  have  "The  Apple 
Orchard,"  by  Samuel  W.  H.  Waltz,  of  Williamsport,  Pa. 

The  paper  of  Mr.  Waltz  is  as  follows: 
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THE  APPLE  ORCHARD. 


By  Samuel  W.  H.  Waltz,  WilHamsport,  Pa. 


This  paper  is  not  intended  for  the  expert  orchardist  or  tree  plan- 
ter. He  has  no  need  of  it — his  own  study  and  experience  being 
sufficient  to  guide  him  intelligently.  It  is  rather  addressed  to  the 
inexperienced  and  the  busy  farmer  with  his  many  cares.  Those 
who  have  also  given  this  subject  but  little  if  any  study  are  likewise 
included  among  its  audience  and  are  very  kindly  admonished  to  plant 
apple  trees,  even  though  it  be  but  half  a  dozen,  on  the  village  lot 
a  few  more  in  the  old  orchard  of  the  homestead: 

"Set  out  trees!  yes,  plant  an  orchard, 
Dear,  good  farmer  do  you  know 
Of  the  wealth  there  is  in  fruit  trees. 
For  the  labor  you  bestow? 

"Let  the  home  be  so  attractive 
That  the  boy  that  is  to-day. 
When  he  shall  arrive  at  manhood 
And  in  foreign  lands  will  stray, 

May  turn  with  longing  heart  and  loving 

To  his  home  these  hills  among, 
Thinking  how  the  trees  are  thriving 

Which  he  helped  to  plant  when  young. 

"Have  the  children's  play-ground  shaded, 
And  the  public  walks  as  well. 
And  the  joys  from  these  arising 
Coming  ages  glad  will  tell. 

These  shall  live  and  grow  and  gladden. 

While  we  moulder  'neath  their  leaves, — 

Let  us  then  improve  the  present. 
Leave  behind  us  priceless  trees." 

To  some  it  may  seem  somewhat  surprising,  but  nevertheless  it  is 
true,  to  find  farmers — and  so-called  successful  farmers  too — who 
do  not  raise  apples  enough  for  use  in  their  own  homes,  and  thus 
depriving  themselves  and  their  families  of  one  of  the  best  and  most 
healthful  luxuries  of  the  land.  There  is  not  a  farmer  in  Pennsyl- 
vania, though  small  his  pos^sessions,  but  what  should  giow  apples 
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sufficient,  at  least,  for  use  in  Ms  own  family,  and  tlie  product  of 
which,  in  some  form  or  other,  should  be  found  on  his  table  every 
day  of  the  year.    There  is  probably  no  section  in  this  great  State 
of  ours— at  least  none  of  any  comparative  importance— in  which 
apples  will'not  grow.    While  it  is  true,  no  doubt,  there  are  localities 
that  produce  crops  of  greater  abundance  and  fruit  of  higher  perfec- 
tion than  others,  yet  in  speaking  of  the  farmer  in  general,  the  pre- 
diction can  be  safely  ventured,  that  to  him  an  apple  orchard,  at  least 
for  home  or  family  purposes,  would  be  a  timely  and  profitable  in- 
vestment.   The  family  orchard  and  the  commercial  orchard  must  be 
viewed  from  different  standpoints,  the  former  being  a  branch  or 
adjunct  of  mixed  or  general  farming,  while  the  latter  represents 
the  business  or  vocation  of  the  specialist.    While  it  may  be  a  fact, 
perhaps,  there  are  sections  in  which  commercial  orcharding  could 
not  be  safely  and  profitably  undertaken,  yet  this  does  not  reason- 
ably imply  that  there  is  a  single  farm  in  this  entire  Commonwealth 
that  will  not  produce  apples,  sufficient  at  least,  for  use  in  the  home. 
Therefore,  it  is  not  the  purpose  of  this  paper  to  speak  to  the  expert 
commercial  orchardist,  but  more  directly  to  the  every  day  farmer, 
and  if  these  words  may  inspire  some  one  to  plant  but  a  single  tree 
and  properly  nourish  and  protect  it,  their  mission  will  have  been  ac- 
complished. 

SOIL,. 

The  mistake  commonly  made  in  locating  an  orchard  is  in  selecting 
a  poor  piece  of  ground.  Land  that  is  thin,  rocky  and  too  steep  to 
cultivate  and  very  much  unsuited  in  every  way  for  growing  the 
ordinary  farm  crops,  in  fact  the  roughest  piece  of  ground  on  the 
farm  is  very  often  selected  as  the  site  for  the  young  apple  orchard. 
By  this  procedure  the  farmer  is  often  led  to  conclude  that  he  is 
wisely  practicing  economy  in  appropriating  his  rough  and  partly 
valueless  land  to  apple  growing.  No  soil  is  too  good  for  growing 
apples,  and  he  that  expects  to  receive  anything  like  paying  results 
from  his  orchard  must  give  his  trees  a  soil  fully  as  productive  and 
a  treatment  fully  as  generous  as  that  bestowed  upon  any  other 
crop  from  which  remunerative  results  are  expected.  A  soil  that 
will  produce  any  good  farm  crop,  will  also  produce  good  apples,  if 
the  necessary  precautions  are  taken  to  keep  it  in  proper  tilth.  This 
can  be  very  readily  ascertained  by  planting  the  ground  to  some 
annual  crop,  such  as  corn  or  potatoes.  If  a  good  yield  is  obtained, 
it  may  be  taken  as  a  good  indication  that  the  soil  is  in  proper  condi- 
tion for  the  trees;  if  not,  it  should  be  cultivated  and  fertilized  until 
it  may  have  rx?ached  the  required  standard  of  fertility.  On  loamy 
soils  the  wood  growth  is  strong  and  vigorous,  but  is  not  always 
sufficiently  mature  to  withstand  the  rigor  of  our  Pennsylvania  win- 
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ters.  Clay  lands  are  naturally  not  such  heavy  producers  of  wood 
growth,  but  trees  grown  on  these  soils  are  hardier  as  to  winter-kill- 
ing than  on  loamy  or  sandy  soils.  The  objection  urged  against 
sandy  soils  is  that  they  are  often  lacking  in  some  of  the  requisite 
plant  food,  but  soils  and  sub-soils  of  this  character  also  possess 
their  points  of  merit  in  that  the  ground  never  becomes  hard  and 
compact,  and  the  trees  are  permitted  to  readily  and  deeply  penetrate 
their  roots  in  every  direction.  The  typical  soil  for  growing  apples 
seems  to  be  one  that  is  rather  open  and  porous  and  overlying  a  like 
subsoil  or  one  not  too  compact  in  texture.  A  loamy  soil,  with  a 
mixture  of  clay  and  sand  or  gravel,  would,  therefore,  apparently 
possess  the  proper  physical  combination  for  apple  culture.  These 
qualities  permit  an  easy  and  unobstructed  penetration  of  the  roots 
and  a  healthy  circulation  of  air  and  water. 

LOCATION. 

There  seems  to  be  a  considerable  diversity  of  opinion  as  to  the 
proper  location  or  exposure  of  the  orchard.  Some  claim  that  the 
best  results  are  derived  from  a  northern  slope,  some  from,  a  south- 
ern, some  from  an  eastern  and  some  even  from  a  western.  These 
different  exposures  all  have  their  merits,  and  the  most  intelligent 
and  experienced  orchardist  is  often  given  considerable  difficulty 
in  knowing  just  what  is  the  best  location  to  select.  Orchards 
located  on  an  eastern  or  northern  slope  perhaps  suffer  less  from 
the  effects  of  heat  and  drouth  than  on  any  other  location,  conse- 
quently the  trees  will  retain  their  vigor  and  longevity  better  than 
if  inclined  to  the  south  or  south-west.  The  advocates  of  a  northern 
slope  contend  that  an  orchard  with  such  an  exposure  is  not  so 
quickly  influenced  by  changes  of  temperature  in  winter;  besides, 
such  soils  do  not  warm  up  so  rapidly  in  spring  as  one  with  a 
southern  exposure,  which  receives  the  direct  rays  of  the  sun,  con- 
sequently lessening  the  danger  of  loss  to  buds  and  blossoms. 

The  site,  if  possible,  should  have  an  elevation  above  its  immediate 
surroundings,  thus  affording  a  free  circulation  of  air.  A  situation 
like  this  will  also  be  less  subject  to  late  spring  frosts,  which  are 
very  often  so  fatal  to  young  fruit  at  this  period  of  growth.  When 
setting  out  an  orchard  for  commercial  purposes,  select  the  best 
location  on  the  farm,  but  when  planting,  especially  for  family  use, 
a  site  in  a  remote  and  out-of-the-way  place  should  be  largely 
avoided.  The  proper  place  for  the  family  orchard  is  near  the  home, 
if  even  a  more  favorable  situation  must  be  sacrificed.  While  the 
orchards  of  our  grandfathers  perhaps  did  not  always  receive  the 
care  and  cultivation  necessary  to  beneficial  results,  yet  they  were 
always,  comparatively  speaking,  located  near  the  house,  and  to  sue- 
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ceeding  generations  grandfather's  old  apple  orchard,  'though  some- 
times with  rude  but  ever  happy  surroundings,  has  sung  itself  into 
cheerful  homes  and  pleasant  memories. 

"My  grandfather's  orchard!  Ah,  would  I  could  see  it 
As  when  in  my  childhood  I  climbed  its  dear  trees, 
And  tasted  its  treasures  so  fragrant  and  luscious, 
And  fitted  each  fancy  to  certainly  please. 
In  springtime  its  branches  with  flowers  were  laden, 
And  promised  each  palate  exactly  to  suit, 

When  old  Time  had  wrought,  with  his  wonderful  mag-ic,  ' 
The  strange  transformation  from  flower  to  fruit. 

"The  Yellow  June  Eatings,  so  mellow  and  juicy,  .  .•• 

The  Redstreaks,  so  pungently  acid,  for  pies, 

Seek-No-Furthers,  and  Russets,  and  Pearmains,  and  Greenings, 

Spice  Sweetings  and  Spies,  I  in  memory  prize. 

Kach  name  calls  up  visions,  both  pleasant  and  tender, 

Of  scenes  that  have  forever  passed  fi-om  my  sight,  -  : 

Of  fair  summer  days  and  long  evenings  of  winter. 

Of  tasks  done  by  day  and  of  frolics  by  night. 

"In  autumn  we  gathered  the  apples  with  gladness. 
And  stored  them  in  boxes  and  barrels  away. 
We  buried  our  teeth  in  their  fresh  juicy  crispness; 
And  thought  their  fruit  harvest  was  nothing  but  play. 
Dear  trees!  That  they  loved  us  we  never  could  doubt  it; 
They  ministered  both  to  our  fancies  and  needs, 
Their  beauty  rejoiced  us;  we  ate  of  their  apples. 
Our  fortunes  we  told  with  the  parings  and  seeds.  .  ' 

"Hesperides  gardens  could  not  have  been  fairer, 
Nor  sweeter  to  taste  their  famed  apples  of  gold; 
Fond  love  grants  a  charm  to  whatever  it  touches,  ■ 
That  safe  from  Time's  withering  touch  doth  enfold. 
So  grows  in  my  heart  my  loved  grandfather's  orchard. 
With  blossoms  and  fruits  ever  fragrant  and  gay, 
While  birds  in  the  branches  are  caroling  sweetly. 
And  beneath  them  are  children  forever  at  play." 

DRAINAGE. 

If  the  natural  formation  of  the  land  does  not  afford  ready  drain- 
age, it  must  be  provided  by  artificial  means.  No  orchard  will  thrive 
and  endure  long  with  stagnant  water  either  on  the  surface  of  the 
soil  or  within  it,  and  unless  the  land  drains  naturally  or  good  drain- 
age can  be  secured  by  an  artificial  process,  it  will  in  all  probability 
be  a  loss  of  time  and  money  for  any  one  to  attempt  to  grow  an 
orchard  on  such  land,  and  at  the  same  time  look  for  a  reward  of 
many  beneficial  results.  Ditches  or  furrows  on  the  surface  afford 
only  temporary  drainage,  and  on  account  of  this  and  many  other 
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objectionable  features  they  are  not  to  be  recommended.  An  or- 
chard thxis  drained  is  very  difficult  to  cultivate  and  properly  care 
for,  as  well  as  in  gathering  and  handling  the  fruit.  Sub-drainage  is 
the  only  proper  drainage  for  an  orchard. 

FREiPARATION  OF  SOIL. 

Having  once  decided  upon  a  location  for  the  orchard,  the  next 
step  is  to  get  the  ground  in  proper  condition  for  the  trees.  The  soil 
should  be  in  a  productive  state  of  cultivation  for  planting  before 
the  trees  are  set  out,  as  it  becomes  very  difficult  after  this  to  correct 
any  evils  which  may  then  be  existing.  The  planting  of  an  orchard 
is  not  unlike  the  building  of  a  house,  the  latter  can  not  stand  well 
on  a  foundation  of  unsupporting  stability,  neither  can  the  former 
long  thrive  and  endure  on  a  ground-bed  of  insufficient  preparation. 
The  work  of  preparing  the  soil  for  planting  consists  in  thorough 
tilth.  A  crop  that  requires  deep  and  continuous  cultivation  is  de- 
sirable to  grow  for  a  year  or  two  previous  to  planting  the  trees.  If 
the  soil  should  be  heavy,  extra  precautions  should  be  taken  to 
thoroughly  break-up  and  loosen  the  subsoil.  There  is  nothing  that 
will  bring  about  a  more  favorable  and  productive  condition  of  the 
soil  for  planting  trees  than  a  liberal  application  of  barnyard  manure, 
which  produces  the  necessary  humus,  so  important  to  the  orchard, 
and  then  by  following  for  a  year  or  two  with  deep  sub-soiling,  a 
state  of  fertility  shall  have  been  attained  by  the  soil  for  a  fine  and 
healthy  growth  of  trees. 

SELECTING  TREES. 

It  would  not  be  advisable  for  the  average  farmer  and  orchardist 
to  raise  their  own  trees,  but  more  economy  and  convenience  could 
be  practiced  in  buying  them  from  the  nursery.  It  might  be  pre- 
ferable, in  some  cases,  for  the  more  extensive  planters  of  commercial 
orchards  to  grow  their  own  stock,  but  as  a  rule  it  is  better  to  buy 
them,  especially  so  if  it  can  be  done  at  a  local  nursery.  There  are 
many  advantages  in  purchasing  of  the  local  nurseryman,  provided, 
of  course,  he  is  responsible  and  perfectly  familiar  with  his  business. 
The  local  dealer  will  understand  better  the  demands  of  his  home 
customers  and  will  naturally  grow  the  varieties  best  suited  to  his 
section  of  country,  and  if  he  is  honest  more  reliance  can  be  placed 
on  the  correctness  of  his  nomenclature.  Considerable  difficulty  is 
often  experienced  by  purchasing  of  agents  representing  nurseries 
located  at  a  distance,  that  their  trees  are  not  true  to  name.  By  se- 
curing trees  of  the  near-by  nursery,  the  danger  of  damage  resulting 
from  long  transit  can  be  practically  obviated,  as  well  as  the  inju- 
rious effects  of  sunshine  and  frost. 
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The  selection  of  trees  is  a  very  important  feature  in  orchard  grow- 
ing, for  upon  care  and  good  judgment  in  this  particular  depend 
largely  the  future  life  and  profits  of  our  investment.  Trees  with 
a  strong,  stocky,  vigorous  trunk,  abundant  root  system,  well  formed 
top  and  medium  in  size  are  the  only  ones  that  should  be  given  a 
place  in  the  young  orchard.  It  is-better  to  pay  twenty  cents  for  a 
tree  of  this  description  than  ten  cents  for  one  of  inferior  quality. 
The  age  of  a  tree  is  not  so  important  as  a  vigorous  and  hardy 
growth,  and  a  stocky  make-up.  The  best  trees  are  not  always  those 
of  largest  size.  A  two-year  old  tree,  such  as  already  described,  all 
things  considered,  will  give  the  best  satisfaction.  Although  there 
are  those  who  prefer  a  tree  of  even  only  one  year's  growth,  while 
there  are  some  that  have  a  preference  for  stock  three  year's  old. 
If  these  directions  in  buying  apple  trees  are  followed  and  specimens 
of  this  type  and  age  are  selected,  much  will  be  gained  in  cost,  trans- 
portion  and  transplanting  and  more  satisfactory  and  profitable 
results  attained  in  the  end. 

WHEN  TO  PLANT. 

The  time  for  planting  is  governed,  to  some  extent,  by  circumstan- 
ces and  both  spring  and  fall  planting  have  their  advantages.  •  From 
the  experience  and  observation  of  the  writer,  it  would  be  somewhat 
of  a  difficult  question  to  state  his  preference  on  this  point,  as  some 
very  plausible  arguments  can  be  advanced  on  either  side.  One  ob- 
jection urged  against  fall  planting  is  "that  the  roots  of  a  tree  do  not 
take  hold  of  the  ground  sufficiently  to  supply  enough  moisture  to 
maintain  a  healthy,  active  circulation  of  the  sap  which  is  required 
to  prevent  shriveling  of  the  branches  during  winter's  extreme  cold 
and  exhaustive  evaporation  from  drying  winds."  On  the  other  hand 
we  quote  from  Prof.  Bailey  in  favor  of  fall  planting:  "That  the  trees 
become  established  during  the  open  weather  of  the  fall  and  they 
usually  make  a  start  in  spring  before  the  ground  is  dry  enough  to 
allow  of  spring  planting.  This  early  start  not  only  means  a  better 
growth  the  first  season,  but,  what  is  more  important,  trees  which 
get  a  very  early  hold  upon  the  soil  endure  the  drouths  of  midsummer 
much  better  than  the  trees  planted  in  spring."  It  will  not  be  very 
safe,  however,  to  plant  in  the  fall  unless  the  trees  are  thoroughly 
well  matured.  It  is  quite  evident  that  from  a  choice  of  unfavorable 
conditions  of  either  season,  spring-  planting  would  perhaps  be  thv; 
safer  coui'se  to  follow. 

DISTANCE  TO  PLANT. 

The  proper  distance  apart  to  plant  trees  in  the  orchard  is  a  sub- 
ject of  much  controversy  among  apple  growers.    There  seems  to  be 
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a  tendency  rather  toward  close  setting  and  severe  pruning.  This 
does  not  seem  to  be  nature's  way  and  rather  the  reverse  should  be 
the  rule.  The  error  of  close  planting  is  almost  universally  com- 
mitted. The  trees  are  usually  set  so  close  that  the  branches  inter- 
lock in  a  few  years  but  there  are  those,  however,  whom  experience 
has  taught  the  impracticability  of  this  custom.  An  apple  orchard 
of  a  forest  like  appearance  is  not  to  be  desired,  for  it  shuts  out 
sunlight  and  keeps  the  ground  damp,  conditions  vei'y  favorable  for 
the  breeding  and  harboring  of  injurious  insects  and  disease.  Close 
setting  also  very  naturally  hinders  in  the  cultivation  and  spraying  of 
the  orchard  and  in  the  production  and  gathering  of  the  fruit.  The 
fruit  grown  on  trees  that  are  set  too  close,  unless  severely  pruned, 
which  always  has  an  effect  of  more  or  less  injury,  does  not  produce 
a  growth  as  perfect  or  a  color  as  rich  as  that  upon  trees  set  at  a 
greater  distance. 

In  planting  trees,  the  land  should  be  laid  off  in  perfectly  straight 
rows  and  the  exact  location  for  every  tree  determined  before  digging 
the  holes.  Straight  rows  add  much  to  the  beauty  of  the  orchard — 
for  nothing  is  really  complete  without  beauty  in  some  f orin  or  other, 
and  also  greatly  facilitates  cultivation  and  harvesting  of  fruit.  The 
distance  to  plant  should  be  somewhat  regulated  by  the  productive 
ability  of  the  soil.  On  strong  soil,  where  the  tendency  is  toward  a 
rapid  and  large  wood  growth,  the  trees  should  be  set  at  a  greater 
distance  than  on  light  soils,  where  the  productive  capacity  depends 
somewhat  on  the  generosity  of  the  orchardist. 

There  is  also  another  feature  that  should  be  taken  into  con- 
sideration— the  habit  and  life  of  the  tree.  Long  lived  varieties 
usually  attain  a  size  of  larger  dimensions,  while  those  of  a 
shorter  existence  are  more  diminutive.  On  good  soil,  forty 
feet  apart  is  not  too  far  and  in  the  end  will  give  bet- 
ter results  than  when  set  at  a  closer  distance.  Where 
the  land  is  lighter  and  oot  such  a  heavy  top  likely  to  be 
formed,  from  thirty  to  thirty-five  feet  would  be  a  sufficient  distance. 
On  poor  hillsides,  so  commonly  selected  as  orchard  sites,  twenty- 
five  feet  would  probably  be  sufficient  for  any  variety,  but  such  loca- 
tions, if  good  results  are  looked  for,  should  be  readily  discarded. 
Varieties  like  the  Baldwin  and  Rhode  Island  Greening  will  extend 
nearly,  if  not  quite,  forty  feet  in  diameter,  while  varieties  like  the 
Isorthern  Spy,  Ben  Davis  and  York  Imperial,  with  less  spreading 
heads,  may  be  planted  at  a  somewhat  shorter  distance.  Do  not 
crowd,  but  provide  ample  room  for  every  tree,  and  let  in  plenty  of 
sunshine  and  fresh  air. 

VARIETIES. 

The  choice  of  varieties  should  be  made  more  according  to  loca- 
tion than  according  to  the  fancy  of  the  planter.    The  principle  "that 
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a  variety  is  largely  an  expression  of  the  condition  in  whicli  it  exists" 
should  be  clearly  comprehended.    "The  variety,  as  an  entity,  retains 
its  general  varietal  characters  under  widely  diverse  conditions,  but 
its  form,  size,  color,  quality,  texture,  time  of  ripening,  form  of  tree 
and  root  svstem  are  profoundly  modified  by  the  particular  environ- 
ment to  which  the  variety  is  subjected."    The  planter  should  make 
his  immediate  environments  a  thorough  study  and  those  of  his 
neighbors  who  have  had  practical  experience  in  growing  varieties 
on  soils  and  exposure  similar  to  his  own,  should  be  taken  into 
counsel,  and  the  benefits  thus  derived  from  their  knowledge  and  ob- 
servation, will  be  a  safe  guide  for  the  planter  to  follow.    It  is  not 
found  convenient  or  profitable  to  select  too  many  varieties,  and  in 
making  up  a  list,  the  orchardist  should  aim  to  cover  the  entire 
fruiting  or  ripening  period  of  his  section.    Plant  a  few  trees  of  the 
very  earliest  bearing  varieties,  and  so  on  down  through  a  regular 
series  of  maturity,  until  the  winter  varieties  are  reached,  of  which 
variety  the  bulk  of  the  trees  should  principally  be  composed. 

CULTIVATION. 

During  the  first  year  of  its  life,  the  young  apple  orchard  should 
receive  thorough  tillage.    The  object  of  cultivation  is  threefold, 
"first,  to  increase  the  active  food  in  the  soil  by  making  available 
to  the  tree  what  is  otherwise  inert;  second,  to  prevent  loss  of 
moisture  by  producing  a  loose  mulch  upon  the  surface,  and  third, 
the  destruction  of  weeds."      Cultivation  will  also  "prevent  the 
establishment  of  a  system  of  surface  roots,  and  to  form  a  deep 
rooted  habit  in  the  tree."    With  this  method  only  the  main  roots, 
which  have  a  downward  tendency,  will  survive,  as  the  horizontal 
roots  of  the  surface  will  be  broken.    The  young  orchard  should  be 
plowed  every  spring  as  soon  as  a  team  can  get  on  it  and  the  ground 
is  in  proper  condition  for  plowing.    It  should  be  well  stirred  with 
a  two-horse  plow  five  w  six  inches  deep,  except  near  the  trees, 
using  a  short  singletree  next  to  the  row  to  avoid  the  danger  of 
injuring  the  trunks  of  the  trees.     Cultivation  with  a  harrow  or 
cultivator  once  in  about  every  two  weeks  should  be  continued  until 
the  middle  of  June  or  the  first  of  July.     At  the  last  cultivation  of 
the  season,  seed  the  orchard  with  clover,  rye,  buckwheat,  or  the 
trailing  varieties  of  cow  peas,  which  serve  as  a  cover  crop  and  puts 
the  trees  in  excellent  condition  to  go  into  winter  quarters.  The 
surface  should  be  kept  as  nearly  level  as  possible  and  the  furrows 
should  be  alternately  turned  toward  and  from  the  trees,  and  the 
cultivation  should  be  continued  from  year  to  year,  at  least  until  the 
trees  come  into  full  bearing.    If  the  orchard  is  not  cultivated  early 
in  its  life,  as  already  mentioned,  the  roots  establish  themselves  near 
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the  surface,  in  which  case  it  would  be  better  not  to  cultivate  the 
soil  and  permit  the  orchard  to  remain  in  sod.  Orchards  of  this 
nature  when  showing  a  lack  of  thrift,  should  be  fed  heavily  on  the 
surface  with  soluble  food. 

TREES  NEED  TO  BE  FED. 

The  modern  apple  is  the  product  of  a  fertile  soil,  and  regular  crops 
of  large  and  fair  fruit  should  only  be  expected  from  trees  that  are 
regularly  fed.  Because  apple  trees  will  exist  and  occasionally  bear 
a  partial  crop  of  fruit  if  they  are  utterly  neglected,  it  is  too  often  as- 
sumed that  they  require  no  care  after  they  are  planted;  but  poorly 
fed  apple  trees  can  only  be  regarded  from  the  fruit-grower's  stand- 
point as  unprofitable  possessions. 

Plant  food  may  be  supplied  from  the  following  sources: 

1.  By  top-dressing  the  soil  beneath  and  about  the  trees  with  barn- 
yard manure,  at  the  rate  of  one  cord  to  from  five  to  ten  trees,  de- 
pending somewhat  upon  their  size.  This  may  sometimes  be  sub- 
stituted by  an  application  of  equal  value  of  unleaehed  wood  ashes. 
One  ton  of  the  latter  being  about  equal  in  value  to  five  tons  of  the 
former. 

2.  By  the  use  of  manufactured  fertilizers.  Just  what  the  neces- 
sary ingredients  should  be  without  knowing  what  elements  are 
lacking  in  the  soil,  is  a  very  difficult  question  to  determine,  but  the 
substances  most  commonly  deficient  are  nitrogen,  potash  and  phos- 
l)horic  acid.  A  mixture  containing  from  li  to  2  j)er  cent,  of  nitrogen, 
7  to  9  per  cent,  of  av^ailable  phosphoric  acid  and  10  to  12  per  cent,  of 
potash,  will  give  excellent  results  when  applied  to  orchard  land  in 
quantities  ranging  from  400  to  600  pounds. 

3.  By  the  growth  of  nitrogen-gathering  crops  in  the  orchard  and 
the  application  of  a  small  amount  of  fertilizing  materials  consisting 
mainly  of  potash  and  phosphoric  acid.  This  seems  to  be  the  cheap- 
est way  of  maintaining  the  fertility  of  an  apple  orchard,  as  it  returns 
to  the  soil  more  plant  food  than  it  takes  from  it,  thereby  perma- 
nently appropriating  its  surplus  fertilizing  constituents  to  supply 
the  deficiency  caused  by  the  growth  of  a  fruit  crop.  Sow  the  or- 
chard to  some  corn  crop  immediately  after  the  last  cultivation, 
using  clover,  if  nitrogen  is  needed,  and  rye,  buckwheat  or  any  other 
plant  that  will  furnish  a  winter  cover  where  a  non-leguminous 
crop  is  wanted.  This  cover  crop  will  catch  the  soluble  nitrates; 
subtract  the  available  plant  food  from  the  trees;  open  the  soil;  give 
it  fibre  and  increase  its  moisture-holding  capacity. 

It  should  be  stated  that  the  addition  of  humus  to  apple  lands  must 
be  practiced  judiciously,  as  it  can  easily  be  over-done,  if  the  nitrogen 
is  not  properly  balanced  by  other  fertilizers.    The  effect  of  crimson 
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clover  and  cultivation  is  shown  by  a  very  large,  deep  green,  late 
hanging  foliage,  and  a  strong,  annual  wood  growth.  The  effect  of 
the  injudicious  use  of  the  clover  will  be  apparent  in  the  fruit,  before 
it  shows  any  injurious  effect  on  the  trees.  It  may  keep  the  apples 
growing  so  late  in  the  fall  that  the  red  varieties  do  not  develop 
their  color  pigments  before  it  is  time  to  harvest  them,  and  a  yellow- 
ish color  predominates.  The  light  colored  fruit  is  probably  due  to 
the  addition  of  too  much  humus  to  the  soil,  to  the  moisture  always 
present,  to  a  lack  of  potash,  and  especially  of  phosphoric  acid,  which 
has  as  one  of  its  distinct  functions  the  maturing  of  fruits  and  wood. 
It  is  also  aggravated  by  the  greater  shade  made  by  the  dense  mass 
of  foliage. 

TREES  NEED  WATER. 

If  the  supply  of  water  in  the  soil  in  an  orchard  is  deficient  when 
the  fruit  is  maturing,  as  it  frequently  is,  the  tree  cannot  produce 
a  full  crop  of  apples,  however  well  they  may  have  been  fed  and 
otherwise  cared  for.  The  lack  of  a  sufiQcient  amount  of  water  in 
the  soil  in  orchards  often  is  the  cause  of  apples  dropping  prema- 
turely, and  the  ripening  of  winter  fruit  during  the  fall  months. 
While  it  may  be  impracticable  to  attempt  to  supply  water  artifi- 
cially, in  most  cases  at  least,  to  orchards  in  this  State,  yet  much 
can  be  done  by  good  management  to  prevent  the  needless  escape  of 
the  natural  supply,  and  in  this  way  large  quantities  of  water  may 
be  retained  in  the  soil  for  the  use  of  the  trees  when  it  is  needed  by 
them. 

As  stated  before,  at  the  last  cultivation,  the  land  should  be  seeded 
to  some  cover  crop  to  protect  it  during  the  winter  and  to  retain  its 
water-holding  and  retentive  capacity.  By  the  time  winter  sets  in 
the  ground  should  be  covered  by  a  heavy  mat  of  herbage.  Plow 
the  orchard  as  early  in  the  spring  as  conditions  will  admit  in  order 
to  hold  the  winter  rains  in  the  ground,  and  to  give  the  trees  a 
vigorous,  early  start.  The  addition  of  this  vegetable  matter  to  the 
soil  greatly  prolongs  the  wood-growing  period  and  pumps  out  tons 
ot  water  in  its  growth. 

The  great  problem  in  orcharding  of  the  present  day  is  to  save 
moisture.  We  can  not  afford  to  leave  weeds  and  grass  use  up  food 
and  moisture,  so  much  needed  by  the  trees.  During  a  season,  a 
sod  of  timothy,  making  two  tons  of  hay  per  acre,  will  pump  out  of 
the  soil  five  inches  of  water,  equal  to  more  than  four  thousand  bar- 
rels of  water  per  acre.  Imagine  the  time  it  would  take  to  replace 
this  amount  of  water.  It  would  require  a  man  and  team  an  entire 
month,  even  though  the  haul  was  only  one-fourth  of  a  mile.  The 
trees  need  all  this  moisture  and  if  we  leave  nature  alone,  she  wiU 
plant  weeds  and  grass,  which  take  the  breath  out  of  the  leaves  and 
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the  blush  from  the  fruit.  Cultivation  saves  moisture.  A  mulch  on 
the  surface  prevents  the  vpind  and  sun  drying  the  soil. 

It  has  been  demonstrated  by  experiment  that  orchard  soil  vpith 
a  clover  crop  turned  under  and  good  cultivation  retains  twice  the 
amount  of  moisture  as  that  conserved  by  orchard  soil  which  had 
no  humus  and  no  cultivation.  For  practical  irrigation  a  harrow 
beats  a  sprinkling  cart  ten  to  one.  A  suitable  orchard  soil  that  has 
been  tilled  from  early  spring  until  the  middle  of  June,  and  which 
contains  considerable  humus,  will  retain  enough  of  the  rains,  caught 
during  the  winter,  to  keep  the  apple  orchard  growing  vigorously 
the  entire  season,  in  spite  of  the  most  severe  summer  droughts, 
while  an  adjoining  orchard  in  sod,  or  in  fallow,  may  loose  its  foliage 
and  ripen  its -fruit  when  half  grown. 

TREES  USE  SUNLIGHT. 

The  amount  of  work  done  in  a  year  by  an  apple  tree  is  a  study 
and  a  wonder.  It  is  no  small  task  to  collect  the  material  required 
to  mature  fruit  and  in  manufacturing  it  into  such  refined  products 
as  York  Imperials,  Baldwins  and  Spies.  Sunlight  is  the  most  im- 
portant factor  from  which  the  apple  tree  derives  power  to  run  its 
machinery.  The  amount  of  this  power  that  a  tree  can  use  largely 
determines  the  amount  of  fiuit  the  tree  can  bear.  It  is,  therefore, 
evident  that  the  surface  area  of  the  top  of  an  apple  tree  should  be  as 
large  and  as  well  exposed  to  the  sunlight  as  possible.  The  practice 
of  cutting  off  the  lower  limbs  of  an  apple  tree  is  entirely  too  com- 
mon. In  a  well  developed  tree  this  would  amount  to  from  four  hun- 
dred to  eight  hundred  square  feet  of  the  normal  bearing  surface  of 
the  tree.  This  custom  also  results  in  permanent  injury  to  the  tree, 
whose  natural  habit  is  to  form  a  ronnded  top  and  bend  its  branches 
low  to  catch  every  ray  if  sunlight  it  can  appropriate.  It  has  been 
demonstrated  by  experiment  that  the  limbs  of  apple  trees  exposed 
to  strong  light  produce  more  fruit  buds  than  those  which  are  in 
partial  shade. 

The  CHAIRMAN:  AVe  have  heard  fonr  solid  papers,  each  and 
every  one  giving  us  a  huge  ajnonnt  of  food  to  choose,  and  as 
we  have  about  half  an  hour  of  the  morning  se^ssion  yet  we  will 
consume  as  much  of  that  time  in  discussing  these  papers  as  may  be 
necessary.  I  will  ask  you,  however,  to  make  your  speeches  as  short 
and  to  the  point  as  possible,  because  there  may  be  a  great  many 
who  wish  to  speak.  I  will  not  designate  what  papers  shall  be  dis- 
cussed first. 

MR.  JAEKEL:  Some  of  the  papers  have  said  soraething  about 
choosing  tlie  land  for  the  orchard.    There  is  not  a  piece  of  ground 
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ii.  the  State  of  Pennsylvania  in  which  you  can  readily  stick  a  spade 
which  would  not  be  iit  to  plant  some  trees.    It  is  true  that  the 
pear  wants  clay  soil  and  the  cherry  tree  a  lighter,  dry  soil.    It  is  un- 
derstood that  all  trees  want  to  have  dry  feet  on  well  drained 
ground.    But  trees  will  grow  on  any  ground.    Some  years  ago  the 
idea  was  that  apple  trees  would  not  grow  after  apple  trees.    I  made 
an  experiment.    I  had  a  Maiden  Blush  that  broke  down,  and  I  dug  a 
large  hole  and  I  put  several  cart  loads  of  street  ground  in  and  I 
planted  a  Smokehouse  in  it  and  that  is  just  twice  the  si/.e  now,  and 
has  been  bearing  nearly  as  much  as  the  other  tree  and  is  twice  as 
large.    So  you  can  plant  apple  after  apple  if  you  provide  food  for  it. 
There  is  not  a  piece  of  ground  in  Pennsylvania  in  which  you  can 
stick  a  spade  which  is  not  fit  for  some  tree  or  other,  and  it  is  very 
wrong  in  farmers  not  supplying  their  homes  and  their  people  with 
the  luscious  fruit  from  the  strawberry  to  the  late  pear  and  the 
Eusset  apple.  .      ■     ■         _  . 

SECRETARY  MARTIN :  I  would  like  to  bring  a  question  before 
the  convention  regarding  this  programme.  Certainly  you  ought  to 
be  commended  as  institute  workers  for  the  punctuality  and  prompt- 
ness with  which  you  have  responded  to  this  prograrume.  Now 
we  have  come  to  a  time  in  this  convention  and  the  day  in  which  we 
are  approaching  its  last  session,  and  there  have  a  number  of  sugges- 
tions come  to  me  regarding  this  last  session.  Trains  leave  during 
certain  hours  this  afternoon  which  will  carry  us  to  our  homes  and 
in  preparing  this  programme  I  regard  the  topics  to  be  discussed, 
miscellaneouslv,  as  poissibly  of  the  nwst  importance  to  the  advance- 
ment of  the  work  in  many  ways,  and  I  sincerely  trust  that  whether 
this  session  is  continued  for  a  length  of  time  longer  than  is  marked 
by  its  numbers,  that  these  questions  have  a  place  somewhere  to  be 
ciisciissGd. 

Now,  we  want  to  get  the  voice  of  this  convention  as  to  the  time 
for  finkl  adjournment.  As  stated  in  the  foot  note  to  the  pro- 
gramme, this  meeting  is  yours.  If  you  desire  to  hold  this  session 
this  afternoon  and  one  to-night,  that  meets  my  approval,  I  assure 
you.  We  will  then  not  have  to  enter  upon  the  discussion  of  these 
topics  now.  We  want  your  voice  upon  this  point.  Shall  we  hold 
this  afternoon's  session  and  a  night  session  as  well? 

(A.fter  considerable  discussion  it  was  decided  to  hold  an  afternoon 
session  to  take  up  the  questions  set  for  general  discussion  upon  the 
programme  for  Thursday  afternoon.) 

MR.  IIERR:  We  have  just  closed  one  interesting  subject  here 
which  has  not  received  the  attention  that  it  ought  to.  The 
subject  of  fruit  culture  is  a  very  important  one.  It  was  demon- 
strated by  our  last  year's  crop  of  apples,  and  our  State  is  a  great 
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fruit  growing  country.  We  are  just  developing  into  one  of  the 
greatest  fruit  States  in  the  United  States,  and  we  can  get  some- 
.thing  that  is  worth  money  to  us  out  of  the  discussion  of  fruits. 
There  has  been  great  advancement  made  in  fruit  culture.  I  remember 
a  few  years  ago  a  man  planted  a  very  large  orchard  in  our  county, 
and  the  one  consideration  that  we  have  recently  developed  was 
lost  sight  of  simply  because  he  planted  his  varieties  in  great  blocks. 
While  he  took  great  care  in  planting  and  culture  and  growth  of  the 
trees,  he  waited  years  and  years  without  a  crop  of  apples  because 
he  neglected  the  idea  that  some  varieties  of  apples  needed  polariza- 
tion. The  orchard  went  into  other  hands  and  run  down  and  finally 
some  of  the  trees  were  taken  out  and  other  varieties  planted  in,  and 
last  year  the}'  had  an  immense  crop  of  apples.  There  is  no  acre  on 
the  farm  to-day  that  produces  as  well  as  an  acre  of  fruit.-  The  apple 
acre  is  the  most  valuable  of  the  farm. 

We  are  gradually  developing  on  some  other  lines.  We  find  some 
varieties  of  fruit  run  out  sooner  than  others.  I  had  a  nice  lot  of 
York  Imperial  apples  damaged  last  fall.  I  would  like  to  see  these 
matters  discussed.  I  cannot  agree  with  all  that  was  said  by  the 
gentteuien  who  prepared  those  papers,  but  they  are  worthy  papers 
and  have  brought  out  many  good  thoughts.  I  am  like  my  friend  Mr. 
Jaekel,  I  have  not  had  miich  success  in  growing  all  varieties  on 
one  piece  of  ground. 

MR.  IIOOVETJ:  I  want  to  make  a  few  remarks  iu  regard  to 
apple  orchards.  As  some  people  know,  I  have  been  a  tree  planter 
for  a  number  of  years.  I  wish  to  point  out  a  few  errors  in  regard  to 
the  matter  of  planting  and  taking  care  of  trees.  One  of  the  great- 
est mistakes  made  by  many  of  our  people  in  my  section  is  in  select- 
ing trees.  They  take  in  the  branches  of  the  top  more  than  the  roots. 
And  then  the  other  particularly  that  we  heard  here  so  well  and  ably 
discussed,  we  cannot  have  to'o  much  loose  soil  to  let  the  young  roots 
grow.    We  must  start  right. 

In  cutting  back,  there  is  a  great  deal  of  trouble  to  impress  people 
that  the  cutting  back  of  the  top  of  the  tree  is  the  very  thing  to 
do  in  the  start.  The  more  top  there  is,  the  greater  effort  the  tree 
must  make  to  push  forward  and  grow.  The  top  should  be  very 
small;  in  peach  trees  none  at  all;  in  other  varieties,  I  cut  back  se- 
verely apples  and  pears;  not  so  much  for  cherries.  My  experience  is 
that  cherry  will  not  bear  as  severe  pruning  or  cutting  back  as  other 
trees;  but  the  peach,  by  experience,  succeeds  best  by  cutting  back, 
cutting  the  top  away  altogether.  But  it  is  difficult  to  make  the 
people  believe  and  only  by  experience  can  you  convince  them. 

Another  difficulty  or  trouble  with  our  tree  growers  is  they  don't 
carry  out  what  we  heard  in  these  papers,  and  that  is  to  take  care 
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of  tlie  tree  after  planting,  and  the  result  is  the  same  as  if  you 
planted  corn  and  left  it  to  itself. 

There  is  one  other  thing,  and  that  is  in  the  form  of  the  top  of  the 
tree.  Never  allow  a  fork  to  grow  at  the  top.  If  it  should  have 
two  branches  at  the  top  cut  out  the  lighter  one  or  some  day  a 
storm  will  come  along  and  down  goes  your  split  in  half. 

There  is  a  great  deal  of  practical  information  in  those  papers  and 
in  fact  I  myself,  although  I  have  been  trying  for  years  to  get  at  the 
best  results,  got  a  few  things  that  I  shall  take  home  with  me  not 
only  for  myself  but  for  others.  I  shall  do  so  in  not  only  this  but 
everything  else.  Whatever  benefits  I  have  received  I  will  take 
home  to  my  neighbors  and  friends. 

ME.  MILLER  (Somerset  county) :  I  have  been  sitting  in  this  con- 
vention of  almost  three  days  and  did  not  have  a  word  to  say;  but  the 
idea  struck  me  that  most  of  these  papers  are  from  specialists;  they 
are  not  from  the  general  farmer.     If  we  want  to  do  what  you  have 
said  we  should  do  on  a  farm  of  300  acres,  where  there  is  but  one 
man  and  a  boy,  you  have  heaped  three  years  into  one  at  least.  If 
we  are  to  do  the  common  farming,  the  raising  of  cereals  or  pota- 
toes or  clover  hay  and  attend  to  our  dairies  besides  and  then  go 
Into  these  large  orchards  and  cultivate  them  and  raise  the  fruit 
for  the  whole  year  to  sell  and  to  fill  the  markets,  you  will  kill  us 
with  work.    I  have  been  on  the  farm  ever  since  they  have  brought 
me  into  this  country,  fifty-four  years  and  more  ago,  and  I  have  had 
the  practice  of  farming,  and  in  this  time  I  discovered  there  is  not 
any  man  can  do  all  this  work.    Men  don't  have  the  time,  or  muscle; 
don't  have  the  brains  to  do  it.    It  is  too  much.    It  will  do  for  a  man 
to  plant  an  orchard  and  cultivate  it  and  pick  and  sell  the  fruit,  but 
that  is  all  he  can  do  for  the  whole  year.     If  he  has  to  raise  any 
cereals,  if  he  has  a  dairy,  or  raise  his  potatoes  and  raises  his  hay 
and  grain  for  the  winter,  it  is  about  all  he  can  do  if  he  can  do  that. 
Every  farmer  ought  to  have  a  little  orchard,  but  it  will  be  neglected. 
It  cannot  be  cultivated  or  brought  up  to  perfection  as  it  ought  to 
be,  but  I  say  he  ought  to  have  it,  and  he  will  have  a  little  fruit,  but 
the  orchard  will  be  neglected  in  a  way.    So  I  say,  don't  heap  too 
much  on  us. 

Upon  motion,  the  meeting  adjourned  at  12  o'clock  noon  to  con- 
vene this  afternoon  at  1.15  o'clock. 
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Thursday,  June  4,  1903,  1.15  P.  M. 

SECRETARY  MARTIN,  called  the  meeting  to  order,  and  in  the  ab- 
sence of  the  chairman  for  the  afternoon  designated  on  the  program- 
me, Col.  John  A.  Woodward,  ©f  Howard,  Fa.,  took  charge  of  the 
meeting. 

MR.  MARTIN:  Before  starting  in  on  the  work  proper  for  this 
afternoon  we  deem  it  best  to  state  some  arrangements  which  pro- 
bably ought  to  be  carried  out.  This  will  undoubtedly  be  a  very  busy 
and  interesting  session.  Every  gentleman  who  is  present  and  de- 
sires to  express  an  opinion,  a  thought  or  a  sentiment,  ought  to  have 
that  privilege.  In  order  to  facilitate  this  work,  if  it  is  agreeable, 
we  will  rule  that  every  gentleman  shall  have  the  privilege  of  speak- 
ing twice  upon  any  topic,  but  the  first  time  for  not  longer  than  five 
minutes  and  the  second  time  not  longer  than  three  minutes,  follow- 
ing each  discussion.  We  do  this  in  order  to  save  confusion  in  this 
work  and  that  we  may  understand  fully  and  be  ready  to  condense 
our  thoughts  into  direct  language  as  we  move  along  in  this  work.  If 
there  are  no  objections  this  ruling  will  stand. 

The  CHAIRMAN:  The  first  topic  on  the  programme  which  will 
uow  be  taken  up  is: 

"It  is  Desirable  for  the  State  to  supply  more  than  Two  Speakers 
at  an  Institute?"  To  be  opened  by  Mr.  J.  A.  Eshbach,  of  Milton, 
Northumberland  county.  Pa. 

MR.  ESHBAUGH:  Mr.  Chairman  and  Gentlemen:  After  listening 
to  such  able  papers  as  we  have  had  during  this  "Round-Up,"  I  feel 
as  if  my  little  talk  would  be  out  of  place;  yet  as  this  session  is  set 
apart  for  increasing  the  interest  in  our  local  institutes  I  feel  as 
though  it  were  in  place  to  express  my  opinion  upon  them. 

As  for  myself  and  my  county,  I  feel  that  two  State  speakers  would 
be  sufficient,  provided  I  was  furnished  the  money  to  secure  other 
help  myself.  I  would  be  responsible  for  the  dispensing  of  the  other 
portion  of  the  money.  For  this  reason,  succeeding  as  I  do,  men 
who  have  had  the  most  successful  institutes  in  the  State,  in  the 
county  of  Northumberland,  I  feel  that  that  interest  should  not  be 
lacking  in  my  county  as  long  as  I  can  prevent  it.  And  I  have  been 
doing  part  of  this  work  out  of  my  own  funds,  as  it  were,  taking  what 
was  left  after  I  paid  all  expenses. 

In  my  county  this  is  to  be  oonsidered;  that  we  have  di verified  in- 
dustries. At  one  end  of  the  county  are  the  coal  regions  and  the 
farmers  surrounding  them  are  interested  in  market  gardening.  I 
would  use  the  funds  I  speak  of  in  securing  somebody  who  was  es- 
pecially adapted  and  a  successful  market  gardener  for  that  end  of 
13 
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the  county.  The  other  end  of  the  county,  in  which  I  reside,  is  a 
general  farming  district  in  which  we  raise  horses,  cattle,  hogs, 
pheep,  poultry  and  other  industries. 

Now  I  can  in  my  county  or  some  of  the  adjoining  counties,  find 
men  who  will  be  glad  to  attend  our  institutes  if  I  could  say  to  them, 
1  will  pay  your  car  fare,  your  horse  hire,  your  dinner,  for  which  you 
give  me  a  talk  on  your  particular  line  of  work.  The  money,  as  I 
say,  I  would  divide.  The  objection  was  offered  by  some  member 
here  to-day,  in  speaking  upon  this  matter.  What  if  one  of  the 
State  speakers  should  fail  to  appear?  I  would  divide  that  money 
among  three  or  four  of  these  local  men,  and  still  have  enough  men. 
It  is  no  trouble  to  find  men,  but  you  cannot  ask  a  good  man  to  leave 
his  business  and  come  ten  to  twelve  miles  and  not  be  recompensed 
in  some  way  for  it. 

The  CHAIEMAN:  Now  this  question  is  open  to  you  for  discussion. 

MR.  MATTHEW  RODGERS,  of  Juniata  county:  Mr.  Chairman,  I 
am  the  gentleman  who  spoke  to  the  last  speaker  in  regard  to  the 
probability  of  one  speaker  not  being  there,  and  sometimes  we  have 
missed  two  of  them  in  our  county.  I  think  there  should  be  plenty, 
and  all  under  the  care  of  the  Department  of  Agriculture  or  the  man- 
agement of  the  Director  of  Farmers'  Institutes,  and  let  him  furnish 
these  speakers.  We  have  enterprising  men  through  our  county 
and  the  adjoining  counties  who  often  come  to  our  Institutes,  and 
other  men  from  Terry  county— Perry  county  lies  near  to  it— and 
they  come  and  help  us.  Sometimes  we  have  to  pay  thp.vc  boarding; 
sometimes  they  have  friends,  and  that  is  all  that  it  costs.  They  are 
good  workers. 

I  say,  keep  everything  under  the  Department  of  Agriculture,  or 
State  Board,  and  let  them  send  us  men  and  be  responsible.  The 
Department  would  have  to  see  that  we  did  not  get  the  same  men 
at  each  succeeding  institute,  and  then  again  the  Department  would 
be  responsible  and  this  would  throw  the  blame  off  the  chairman  of 
the  institute  work  at  home  and  if  anything  is  wrong  they  would  have 
to  growl  at  somebody  away  off. 

I  think,  Mr.  Chairman,  it  would  be  far  better  for  us  to  have  this 
matter  entirely  under  the  care  of  the  Department  and  let  them 
furnish  as  many  speakers  as  they  have  the  means  through  the  differ- 
ent parts  of  the  State.  -  .• 

MR.  CHARLES  G.  McOLAIN:  I  wish  to  endorse  what  Mr.  Rod- 
gers  has  said  in  reference  to  keeping  the  speakers  under  the  manage- 
ment of  the  State  Board;  also  that  it  would  be  folly  for  any  Agricul- 
tural Society  to  desire  a  less  number  of  speakers  than  we  have 
been  having^  I  know  in  our  county  we  have  never  had  too  many. 
Last  winter  we  had  four;  before  that  we  had  three,  and  we  did  not 
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have  any  surplus  to  give  away,  I  know.  I  think  that  three  men  is 
few  enough  at  any  rate  to  send  out,  with  the  different  branches  of 
industry.    We  have  everything  and  we  need  general  pui"pose  men. 

MR.  HEGE:  I  favor  the  State  sending  out  three  men  as  we 
have  been  before.  We  have  in  our  county  some  very  good  local 
people  ,and  I  have'  known  of  cases  when  they  were  on  the  pro- 
gramme, and  it  happened  to  be  bad  weather,  they  did  not  show  up 
and  we  would  be  left.  We  should  be  left  if  we  did  not  have  the 
State  speakers.  The  local  men  know  there  is  very  little  recom- 
pense in  it  for  them.  I  pay  their  dinners  when  I  have  local  ma- 
terial, but  if  we  depended  upon  them  and  the  weather  was  bad,  we 
would  be  left  in  the  hole. 

MR.  A.  T.  HOLM  AN:  There  is  one  thing  I  would  like  to  mention 
with  regard  to  the  number  of  men,  and  that  is  something  about  the 
kind  of  men  sent  out.  I  think  it  would  be  proper  and  right  for 
the  Department  to  know  something  about  the  districts  around  the 
place  in  which  the  institute  is  to  be  held.  I  think  the  Director 
should  ask  the  County  Chairman  what  kind  of  material  he  would 
like  to  have  there.  If  it  is  a  dairying  district,  they  should  have 
a  practical  dairyman,  and  if  a  fruit  district,  they  should  have  a 
practical  fruit  man.  It  is  not  only  perplexing  to  the  County  Chair- 
man, but  to  the  audience  if  the  speaker  should  be  a  dairyman  and 
would  have  speak  in  a  fruit  district.  He  is  out  of  place  and  he  will 
go  away  dissatisfied,  as  well  as  the  people  and  the  chairman,  not 
because  there  is  any  question  on  account  of  his  ability,  but  because 
he  has  been  misplaced. 

MR.  MILLER:  I  think  very  much  depends  upon  the  place,  but  I 
do  not  think  that  it  is  practical  for  the  Manager  of  Institutes  to 
send  these  different  lecturers  to  the  different  locations  in  which 
their  work  would  be  most  suitable;  that  is,  have  them  prepared  to 
lecture  on  the  different  vocations  that  may  predominate  in  certain 
agricultural  districts  because  they  have  a  tier  of  counties  that  must 
be  visited  by  certain  men,  or  the  traveling  expenses  would  run  too 
high. 

I  believe  that  some  counties  are  well  supplied  with  two  speakers 
while  others  are  not.  Where  you  have  local  material  that  is  able 
and  willing  to  take  hold,  two  speakers  will  do  more  good  than  three 
or  four;  that  is,  for  the  am.ount  of  money  sf>ent,  two  speakers  will 
do  more.  Use  the  five  dollar  bills  on  local  material  and  you  will 
do  more  with  two  speakers  than  with  three  or  four.  I  know  some 
counties  where  the  local  material  is  very  willing  and  would  like  to 
have  some  chance  to  speak.  They  would  like  to  advance  their 
ideas  of  their  practice.  In  such  places  two  speakers  would  be 
sufficient. 


MR.  HALL,  of  rotter  coucty,  speaking  for  his  county,  favored  not 
less  than  three  State  speakers,  because  on  account  of  the  had  weather 
they  had  there,  they  could  not  depend  on  local  material  tilling  their 
part  on  the  programme. 

MR.  CLARK,  of  Westmoreland  county:  I  understand  this 
is  a  family  affair.  I  would  like  to  ask  a  question  that  it  seems  to 
me  wonld  almost  dispense  with  this  subject.  Is  it  the  intention  of 
the  Department  to  furnish  the  chairman  of  the  county  with  some 
money,  provided  they  reduce  the  number  of  speakers?  Will  the 
amount  of  money  be  divided  and  will  the  chairman  get  more  money 
provided  they  refuse  the  number  of  speakers?  You  need  not 
answer  the  question  unless  it  is  suitable. 

SECRETARY  MARTIN:  There  has  been  no  understanding  on  that 
point.  It  does  not  enter  into  the  discussion,  really.  The  question 
for  discussion  is:  "Should  there  be  more  than  two  speakers?" 

MR.  CLARK:  My  reason  for  asking  the  question  is  this.  That  if 
the  chairman  is  not  furnished  with  more  funds,  it  would  not  be  with- 
in his  province  to  get  an  additional  number  of  speakers;  but  if  he 
was  furnished  with  more  funds  then  he  would  be  able  to  furnish  the 
number  of  speakers  additional  as  reduced  by  the  Department.  That 
is  the  way  I  look  at  it  and  understand  it  in  that  light;  otherwise  I 
do  not  see  that  it  would  make  much  difference  as  to  who  furnished 
the  speakers,  so  that  the  requisite  number  of  speakers  were  furnish- 
ed and  in  some  of  our  large  counties  it  is  almost  impossible  to  get 
two  men  to  go  out  through  a  county  and  take  entire  charge  of  the 

district  work.  ^    .    j  • 

A  member  from  Clearfield  county  stated  that  they  desired  six 
days  of  institute  instead  of  four  as  at  present  allotted  them,  and  they 
would  be  pleased  to  reduce  their  force  of  speakers  from  three  or 
tour  to  two  speakers,  if  thej  could  have  the  six  day's  institute,  as 
that  additional  time  would  enable  them  to  reach  more  people. 

MR  STOUT  of  SchuvlkiU  county,  said  that  his  county  with  three 
•speakers  did  not  have  enough,  and  that  they  should  have  at  least 
four  speakers,  as  they  could  not  always  depend  on  local  help. 

MR  ^sORTHUP,  of  Lackawanna  county,  said  that  while  the  De- 
nartinent  only  allotted  them  four  days,  that  they  ran  twelve  days 
of  Farmer's  Institute  and  would  like  to  have  half  a  dozen  speakers; 
that  thev  did  not  want  more  money  from  the  Department,  but  that 
the  trouble  was  to  get  the  right  men,  and  the  only  place  he  knew 
where  to  get  them  was  from  the  Department. 

MR  SEEDS,  of  Huntingdon  county,  said  he  had  been  up  in  Mr 
J^oTttup's  county,  and  that  the  two  men  who  took  turn  about 
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talking  for  twelve  days  had  to  talk  too  much;  that  there  should  have 
•been  at  least  four  or  five  speakers;  that  the  local  help  was  all  right, 
but  coald  not  be  relied  upon  and  as  they  were  not  paid,  could  not 
be  expected  to  work  when  circumstances  were  anywise  unfavorable. 

•MR.  BLYHOLDEE,  of  Armstrong  county,  thought  il  was  not 
right  that  the  speakers  who  were  allowed  but  four  days  by  the 
Department  should  have  to  work  through  a  twelve  day's  institute; 
that  this  was  an  imposition  on  the  Department  and  that  the 
speakers  would  be  worn  out  and  would  not  be  worth  anything 
wherever  they  went  next.  He  did  not  think  that  three  speakers 
were  too  many  and  said  there  should  not  be  less  than  three,  and 
cited  an  instance  in  his  county  last  year  where  the  three  speakers 
were  not  enough  because  one  was  called  away,  another  became  sick, 
and  he  was  left  "v^ith  but  one  to  go  on  with  the  institute. 

MR.  KNIIPPEXBURG,  of  Wyoming  county,  said  that  while 
they  had  good  and  willing  local  help,  he  wanted  whatever  State 
speakers  the  Department  could  send  him,  as  he  then  felt  secure 
and  satisfied  that  he  would  have  successful  institutes,  as  the  local 
help  could  not  always  be  depended  upon.  He  was  well  pleased  with 
the  help  sent  him  by  the  Department  and  asked  for  the  same  kind 
of  help  imder  the  guidance  of  the  Department,  which  he  thought 
the  proper  way. 

MR.  BRODHEAD,  of  Susquehanna  county  did  not  want  the  force 
reduced,,  but  Avanted  at  least  three  gfood  men  for  his  county. 

MR.  ]SELS0N.  of  Clearfield  county  was  opposed  to  reducing  their 
force  of  four  speakers,  and  wanted  more  institutes  for  his  county. 

MR.  WILLIAMS,  of  Mercer  county,  said  that  local  talent  could 
not  be  depended  upon  and  that  notwithstanding  they  knew  the 
needs  of  their  localities  better  than  the  State  speakers  possibly 
t  ould,  and  while  they  might  know  them  very  well  and  bo  able  to  in- 
struct on  the  subjects  undertaken,  they  were,  like  the  prophet,  with- 
out honor  or  credit  at  home,  and  were  not  given  the  consideration 
that  the  State  speakers  received. 

MR.  WEIDNER,  of  Adams  county,  said  his  county  would  be 
pleased  to  have  at  least  three  men;  that  they  did  not  have  the 
right  kind  of  local  help,  as  plenty  as  they  had  in  some  other  dis- 
tricts and  that  they  all  preferred  to  hear  the  experts  sent  out  by 
the  State;  that  as  they  had  diversified  farming  interests,  fruit  grow- 
ing and  dairying,  they  would  be  pleased  to  have  specialists  on  each 
of  those  lines. 
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ME.  BEARDSl.EE,  of  Bradford  county,  said  that  there  might 
be  a  misapprehension  abont  the  extra  days  of  institute  held  in 
Lackawanna  and  Clearfield  counties;  that  the  Department  only  paid 
tor  four  days  and  that  the  expenses  of  the  other  days  of  institute  was 
paid  by  the  local  management. 

He  said  the  <:oamty  Chairman  should  not  assume  the  running  of 
the  whole  institute,  but  that  if  he  had  a  dairying  session  he  should 
select  some  wide  awake  dairyman  of  his  locality  to  preside  over 
that  session;  if  an  educational  session  was  to  be  held  he  should 
fcielect  as  chairman  for  that  session  a  local  man  interested  in  edu- 
cational matters.  He  had  seen  this  experiment  tried  with  very 
excellent  results,  and  that  more  interest  was  manifested  in  the 
institute  work  thereby. 

MR.  McCREARY,  of  Lawrence  county,  said  they  did  not  want  less 
than  three  men  in  their  county.  He  wanted  plenty  of  State  help 
and  wanted  it  to  be  as  good  as  it  could  be.  He  had  tried  the  ex- 
periment of  having  a  new  and  suitable  chairman  at  each  session 
and  found  it  to  be  a  good  thing.  He  said  it  was  a  good  way  for 
the  County  Chairntan  to  get  rid  of  monopolizing  the  whole  thing; 
that  they  had  a  lady's  session  and  allowed  them  to  run  it  them- 
selves. 

MR.  HOOVER,  of  Lancaster  county,  said  that  while  they  had 
plenty  of  good  local  talent,  for  different  reasons  they  could  not 
get  them  to  come  forward  and  give  their  help,  and  they  found  that 
they  had  to  rely  on  State  aid.  He  thought  in  selecting  the  State 
speakers  it  should  be  ascertained  what  the  people  of  each  locality 
are  most  interested  in,  and  that  men  who  are  specialists  along  those 
particular  lines  should  be  sent  into  the  respective  sections.  In 
making  up  the  programme  of  their  institutes  they  put  on  the  sub- 
jects most  acceptable  to  their  people  and  then  tried  to  get  the  best 
men  they  could  to  talk  on  the  respective  subjects. 

MR.  I'HILIPS,  of  Chester  County,  said  the  practice  in  his 
county  was  to  hold  more  days  of  institute  than  the  Department 
provided  for,  and  the  additional  expenses  were  paid  by  local  con- 
tributions; that  they  held  two  day  institutes  with  one  day  service 
of  the  State  speakers,  leaving  the  local  people  to  run  the  institute 
the  second  day,  when  the  topics  discussed  by  the  State  speakers 
were  fresh  in  their  minds  and  they  then  agreed  or  disagreed  with 
the  ideas  and  theories  advanced  the  day  before. 

Speaking  from  the  standpoint  of  a  State  speaker,  he  said  he  never 
knew  of  one  failing  to  keep  his  appointment  unless  detained  by 
a  wreck  or  sudden  sickness,  and  that  most  of  their  failures  to  be  on 
hand  was  caused  by  the  thoughtlessness  of  the  County  Chairman  on 
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the  day  before;  that  they  were  frequently  kept  at  the  meetings  until 
midnight  and  were  unable  to  reach  their  destination  for  the  next 
day;  that  through  the  same  thoughtlessness  they  were  compelled 
to  work  night  and  day,  as  well  as  travel  with  little  time  to  rest  in 
between;  that  they  should  be  given  the  opportunity  of  presenting 
their  subjects  early  in  the  evening  and  then  pass  quietly  out  of 
the  meeting,  and  thus  be  enabled  to  keep  their  engagement  for  the 
next  day. 

MR.  ORR,  of  Beaver  county,  concurred  in  what  was  said  by  Mr. 
Philips  regarding  the  treatment  sometimes  accorded  the  State 
speakers  and  protested  against  the  divisions  of  the  sections; 
that  it  was  very  hard  to  keep  in  touch  with  the  leaders  of  the  sec- 
tion to  find  out  where  they  were  to  be  the  next  day,  and  this  was 
another  drawback  to  the  State  speakers  in  keeping  up  their  work. 

SECRETARY  MARTIN:  We  have  been  very  much  interested  ia 
this  discussion.  I  have  noted  the  points  and  regard  them  all  of 
great  advantage  to  me  in  divising  ways  and  means  for  the  better- 
ment of  the  service. 

MR.  IlERR:  I  would  like  to  have  a  word  to  say.  I  have  been  look- 
ing over  the  program-me,  but  do  not  see  any  other  topic  coming  up  on 
the  thought  I  have  in  mind. 

There  ought  to  be  uniformity  of  practice  among  the' State  speak- 
ers. I  have  had  considerable  experience  in  traveling  over  the  State, 
and  I  believe  in  using  the  greatest  economy  in  connection  with  our 
institutes  and  letting  the  money  go  as  far  is  it  will.  I  am  in  favor 
of  more  than  two  speakers.  I  am  in  favor  of  three  speakers  and 
in  some  counties  we  have  to  divide  the  institute  force  in  order  to 
satisfy  the  people.  In  order  to  secure  economy  in  traveling  we 
ought  to  be  provided  with  mileage  books  and  we  ought  not  charge 
so  as  to  make  our  expenses  any  more  than  they  must  necessarily  be. 
I  think  our  agreement  is  to  work  for  so  much  p(^r  diem  and  our 
necessary  and  actual  traveling  expenses.  I  have  in  mind  some 
instances  in  which  I  think  this  has  been  abused.  If  I  choose  to  go 
into  a  hotel  and  live  at  one  dollar  a  day,  I  do  not  believe  I  have  any 
right  to  charge  the  Department  two  dollars.  If  I  travel  at  two 
cents  a  mile  on  my  mileage  book  I  do  not  believe  I  have  any  right 
to  charge  the  State  three  cents,  because  I  have  that  mileage  book  in 
my  possession.  It  is  not  an  actual  expense.  If  I  have  to  advance 
the  money  for  my  lodging  and  hotel  bills,  I  do  not  think  it  right  to 
ask  a  little  premium  off  the  State  for  advancing  that  money.  T 
think  the  State  can  save  from  one  to  two  hundred,  dollars  simply 
by  correcting  this  practice  in  traveling  over  the  State.  It  may 
be  all  done  thoughtlessly,  and  I  don't  say  it  is  wrong,  but  let  us  have 
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an  understanding  about  it.  I  think  the  State  Secretary  should  fur- 
nish the  principal  speakers  with  a  mileage  book  at  the  expense  of 
the  State,  and  save  at  least  one  hundred  dollars  a  year  in  this  way. 

MR.  MARTIN:  This  is  all  very  interesting.  It  is  really  a  ques- 
tion as  to  whether  the  Department,  possibly  with  the  regular  lec- 
turers, should  not  supply  a  mileage  book.  That  is  one  of  the  ques- 
tions we  have  under  consideration. 

I  want  to  say  just  a  word  on  one  other  point.  In  a  few  counties 
in  Pennsylvania  the  Department  believes  that  it  should  supply 
more,  than  the  ordinary  number  of  institutes  where  they  use  just 
two  men,  then  add  two  additional  men  for  the  extra  days  of  in- 
stitute. We  believe  we  ought  to  do  that  in  certain  sections,  and 
you  will  find  the  Director  very  amenable  where  the  surroundings 
justify  it. 

The  CHAIRMAN:  The  next  question  for  general  discussion  is: 
''Should  the  Institute  Lecturer  use  the  Blackboard  to  Illustrate 
Points  in  His  Lecture?"    To  be  opened  by  S.  F.  Barber,  of  Harris- 
burg,  Pa. 

MR.  BARBER:  Mr.  Chairman  and  Ladies  and  Gentlemen:  I  think 
this  is  a  very  important  topic.  "Should  the  Institute  Lecturer  use 
the  Blackboard  to  Illustrate  Points  in  his  Lecture?"  I  say,  yes; 
by  all  means.  He  should  use  the  blackboard  to  illustrate  every  sin- 
gle point  that  it  is  possible  to  make  use  of  it.  The  average  farmer 
will  gain  more  knowledge  in  that  way  and  he  can  carry  it  home 
with  him.  Besides  that,  we  are  not  sent  out,  as  I  understand  it, 
by  the  Board  to  entertain  anybody.  We  are  not  sent  out  to  give  a 
lecture,  but  we  are  sent  out  just  as  the  school  teacher  is  employed 
to  teach  public  school,  to  teach,  and  if  it  was  not  necessary,  if  the 
agricultural  people  did  not  require  that  knowledge,  I  am  quite 
certain  that  the  Department  would  not  waste  money  for  the  sake 
of  entertaining  anybody. 

I  know  that  it  is  a  very  easy  matter  to  get  up  and  tell  this  one 
and  that  one  how  to  formulate  rations,  how  to  compute  actual  value 
of  fertilizers,  how  to  reckon  the  amount  of  plant  food  extracted 
by  growing  crops,  and  all  that,  and  how  much  those  crops  take  up 
from  the  soil,  but  it  is  entirely  different  to  illustrate  that  on  the 
blackboard.  They  will  say  they  understand  it  when  really  ninety 
per  cent,  of  the  class  of  people  that  we  are  sent  out  to  teach  do 
not  understand  what  we  say,  and  by  the  time  they  go  out  the  door 
do  not  know  any  more  than  when  they  come  in  unless  we  take  the 
time  to  explain  that  on  the  board. 

I  was  talking  at  a  certain  institute  in  this  State  about  dairy 
ration.    I  made  it  just  as  plain  as  possible  by  speaking.    I  told 
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them,  how  to  get  at  this  nutritive  ration  and  it  seemed  easy,  and  I 
thought  I  had  made  it  so  clear  any  child  could  understand  it;  but 
after  the  institute  was  over  a  gentleman  came  to  me  and  said, 
"Barber,  you  are  the  second  man  I  heard  speak  on  that  subject  and 
explain  the  point  you  explained,  and  I  must  confess  I  do  not  under- 
stand it."  He  pulled  out  a  little  piece  of  paper  and  said,  "suppose 
you  do  that  question  for  me.''  I  did  it  as  I  told  it.  I  demonstrated  the 
problem  complete  until  he  said,  "give  me  the  paper,"  and  he  took 
the  paper  and  put  it  in  his  pocket  and  went  home  saying  he  could 
do  it  now.  I  am  thoroughly  convinced  that  the  successful  man  of 
to-day  is  the  man  who  makes  a  specialty  in  any  one  line  of  business, 
and  if  we  can  teach  them  one  point  thoroughly,  it  is  better  to  do 
that  one  thing  right  than  tell  them  how  to  do  a  half  dozen  things 
they  do  not  understand.  I  believe  in  taking  time.  As  a  general 
thing,  our  programmes  are  over-crowded.  By  that  I  do  not  mean 
to  say  we  should  go  to  the  trouble  to  formulate  a  complete  dairy 
ration  or  give  average  percentage  of  digestibility  of  foods,  etc.,  but 
we  want  to  teach  them  how  to  use  the  material  at  hand.  We  have 
got  that  material  and  it  is  within  the  knowledge  of  every  agricul- 
tural man  in  this  State.  The  State  Departments  are  issuing  bul- 
letins every  month  and  have  been  doing  that  for  several  years,  and 
our  Experimental  Stations  are  issuing  bulletins  which  will  interest 
any  farmer  in  this  State,  but  the  trouble  is  that  the  large  per  cent, 
of  the  farmers  do  not  know  how  to  use  them.  It  is  our  duty  to 
teach  them  how  to  do  it,  and  do  a  little  less  work  and  do  it  thor- 
oughly. We  should  simply  show  them  how  to  do  one  problem  and 
the  rest  are  pretty  much  the  same,  and  I  think  they  can  follow  it  out. 
It  will  give  them  the  idea  and  they  will  go  home  and  work  it  out. 

By  the  way,  I  think  the  greatest  trouble  of  the  people  to-day  is 
that  they  do  not  l^now  how  to  use  the  lead  pencil.  That  is  the 
greatest  drawback,  and  we  have  got  to  teach  them,  but  we  cannot 
teach  them  by  talking;  we  must  have  a  blackboard  and  do  the  prob- 
lems for  them,  and  then  they  will  be  able  to  carry  it  with  them  and 
whenever  they  are  able  to  do  that  then  you  will  create  an  interest 
which  will  hold  them,  and  they  will  go  right  to  work  in  a  business 
way. 

I  was  interested  the  other  day  in  reading  an  article  on  the  great 
performance  of  a  dairy  cow.  It  stated  how  much  food  she  con- 
sumed and  how  much  butter  she  produced  in  seven  days.  It  stated 
it  was  the  record  breaker,  making  over  30  pounds  in  seven  days, 
breaking  the  30  day  record  and  als'o  the  60  day  record.  I  found 
the  experiment  was  made  at  the  New  York  Experimental  Sta- 
tion. I  was  anxious  to  know  how  that  cow  was  fed  and  all  about 
it,  what  was  the  profit,  and  I  simply  took  my  lead  pencil  out  of  the 
desk  and  I  calculated  the  problem  and  found,   after   making  a 
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careful  calculation,  just  what  per  cent,  of  ration  was  used  in  feed- 
ing that  famous  cow,  just  how  mtich  each  pound  of  butter  cost,  how 
much  dry  matter  was  consumed  and  all  about  it,  and  I  discovered 
that  lots  of  Pennsylvania  farmers  have  got  cattle  more  profitable 
than  she  is;  while  a  record  breaker  she  is  not  a  money  coiner. 

I  just  simply  want  to  say  that  I  am  heartily  in  favor  of  the  black- 
board, and  that  it  should  be  used  ten  times  more  than  it  has  been. 
I  think  one  reason  that  it  has  not  been  used  is  that  it  takes  more 
time  and  that  the  programme  is  crowded.  It  is  very  much  easier 
for  the  lecturer  to  tell  a  person  how  to  do  it  than  to  work  the 
problem  out.    These  are  my  views  about  this  question. 

MK.  MILLER:  I  would  just  like  to  have  a  few  minutes  on  this 
subject.  I  was  very  much  impressed  at  one  of  our  institutes  with 
the  illustrations  given  on  the  blackboard  and  there  it  was  shown 
in  fifteen  minutes  what  most  of  the  speakers  could  not  explain  in 
sixty  minutes.  The  lecturers  will  talk  for  hours,  and  after  they 
•are  done,  ninety  per  cent,  of  the  farmers  will  go  out  and  not  know 
anything  about  it.  These  are  facts  I  have  observed,  but  after  the 
illustration  on  the  blackboard  and  explanation  of  the  question  they 
take  hold  of  it  and  put  in  their  dairies  and  papers  and  pocket  it, 
and  afterwards  talk  about  it. 

Then  there  was  another  thing  besides  a  blackboard,  and  that 
was  the  chalk,  the  colored  chalk  used  in  illustrating  the  way  of 
teaching,  and  it  came  into  my  mind  that  this  State  Board  of  Agri- 
culture or  the  Secretary  of  Institutes  or  Managers  of  Institutes,  if 
they  would  have  published  these  charts  and  distributed  them  to  the 
interested  farmers  of  our  county,  it  would  have  done  more  good  than- 
all  the  agricultural  books  published  ever  since  the  publication  of 
these  agricultural  reports  was  in  vogue,  because  there  is  a  lesson 
that  the  eye  can  take  in.  Let  the  farmer  hang  them  in  the  kitchen 
or  living  room  and  he  will  see  what  is  the  use  of  food  or  fertilizer 
for  his  advantage.  If  the  Agricultural  Board  insists  upon  the  pub- 
lication of  these  charts  instead  of  these  reports  in  large  books,  I 
think  they  will  do  tenfold  more  good. 

MR.  BARBER:  Now,  that  is  the  opinion  of  a  great  many  who  have 
looked  at  these  charts,  that  if  they  could  simply  have  those  charts 
at  home  it  would  be  all  they  wanted.  I  beg  leave  to  differ  with  the 
gentleman.  Anyone  who  thoroughly  understands  the  computation 
of  rations  will  not  give  a  snap  of  the  finger  for  the  chart.  Take  the 
bulletin  received  from  the  Experimental  Station,  and  that  gives  it  to 
you  a  great  deal  more  quickly  than  the  charts.  If  these  problems 
are  once  worked  out  and  solved  for  them  so  that  the  farmer  can 
pick  them  up  and  work  them  out,  he  don't  want  the  chart.  He  will 
refer  to  the  bulletin  and  work  them  out  himself.     It  is  simply  a 
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question  of  multiplication,  subtraction  and  division.  Any  boy  12 
years  old  can  do  it.  Tlie  most  impressive  way  of  accomplishing  that 
object  is  to  take  the  bulletin  and  take  the  amount  necessary  to 
make  the  ration,  go  and  get  the  ingredients  for  the  whole  week  and 
mix  them,  and  at  the  end  of  the  week  see  what  the  results  are. 

ME.  LIGHT Y:  I  wish  to  say  that  I  endorse  the  use  of  the 
blackboard,  but  I  believe  that  the  institute  speaker  should  use  the 
blackboard  with  a  little  care.  In  my  experience  I  have  seen  where 
the  blackboard  and  the  chart  were  used  very  injudiciously  by  some 
speakers.  I  believe  when  the  institute  speaker  or  teacher  comes 
before  the  institute  he  should  first  of  all  try  to  get  the  attention 
of  everybody  in  the  room  and  then  hold  their  close  attention  until 
he  has  said  what  he  has  to  say.  They  should  reason  the  question 
out  with  him  as  he  goes  along,  and  by  the  use  of  the  chart  and  black- 
board sometimes  he  will  get  them  off  the  question.  While  he  con- 
tinues to  talk  they  will  study  the  chart  or  the  problem  he  has  been 
doing  on  the  board,  and  they  will  miss  some  of  the  instructions  he  is 
giving.  I  believe  that  the  lecturer  and  teacher  should  have  a  chart 
and  blackboard  with  him,  but  he  should  use  them  with  caution; 
otherwise  we  will  sometimes  get  our  audience  to  lose  themselves  by 
the  use  of  these  charts  and  not  get  our  reasoning,  and  they  will 
not  come  to  the  conclusions  we  have  arrived  at. 

Further,  in  regard  to  charts,  I  would  say,  it  may  not  be  the  best 
to  continue  the  same  kind  of  charts  too  long  at  a  time  in  the  same 
place.  I  have  noticed  where  you  hang  up  these  charts  for  the  fifth 
or  sixth  time,  some  old  farmer's  would  say:  "I  guess  we  will  go 
home,  it  is  the  same  old  show."  We  should  not  use  the  old  ones 
too  long.  They  become  old  to  the  eye,  and  will  not  be  attractive. 
Bring  new  things,  new  talks  and  new  ideas,  and  if  you  have  occasion 
to  illustrate  them  on  the  board,  see  that  you  hold  the  attention  of  the 
audience. 

Mi{.  WALTZ:  I  have  had  some  experience  in  teaching,  and  I  found 
that  while  the  blackboard  and  chart  are  excellent  aids  sometimes  to 
teach  arithmetic,  that  if  each  person  has  a  pencil  and  paper  and 
figures  it  down  by  the  aid  of  the  instructor,  they  understand  the  prob- 
lem better,  and  I  suppose  it  would  be  so  with  these  lecturers  in  im- 
parting the  lessons.  There  seems  to  be  something  in  doing  the 
work  with  the  hand.  I  believe  the  use  of  the  blackboard  is  a  most 
important  factor  in  our  institutes  when  it  is  in  the  hands  of  a  man 
who  can  make  figures  and  letters,  who  can  explain  matters,  but  in 
the  hands  of  a  man  who  cannot  write  or  make  figures  it  is  not  very 
valuable;  but  to  demonstrate  the  value  of  fertilizers,  I  think  the 
lecturer  can  save  the  farmers  who  buy  them  blindly,  hundreds  of 
dollars  a  year,  by  simply  eliminating  unknown  quantities  and  getting 
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at  the  correct  valuation  of  the  fertilizers.    I  believe  it  is  the  best 
thing  to  use  in  the  discussions. 

PROF.  WATTS :  I  think  the  value  of  the  blackboard  depends  on 
the  man  behind  the  chalk.  I  do  not  often  use  the  blackboard  in  my 
institute  work,  because  I  do  not  know  how  to  use  it  effectively.  Mr. 
Stout  does  know  how.  I  have  seen  him  treat  the  subject  of  com- 
mercial fertilizers  by  the  use  of  the  blackboard.  If  I  could  come 
before  an  audience  and  draw  a  large  fine  head  of  cabbage,  I  would 
do  it;  but  I  cannot.  And  just  as  Mr.  Lighty  has  said,  the  blackboard 
with  a  great  many  lecturers  is  a  nuisance  more  than  a  helj).  They 
vv^ill  get  the  people  looking  at  the  blackboard  and  then  go  on  with 
their  speech,  and  the  people  will  lose  the  most  important  part  of 
the  talk. 

MR.  SEEDS,  of  Huntingdon  county  thought  the  blackboard  was 
a  good  thing,  but  should  be  in.  the  hands  of  a  man  who  knew  how 
to  use  it  effectively. 

MR.  CURE,  of  Lackawanna  county,  thought  the  blackboard  was 
a  good  thing  for  institute  workers,  as  it  gave  the  eye  the  opportunity 
of  helping  to  learn  the  lessons  by  seeing  how  it  was  done,  but  the 
speaker  should  be  skillful  in  its  use. 

MR.  KAHLER,  of  Lycoming  county,  endorsed  the  thought  ex- 
pressed by  Mr.  Cure  and  thought  that  the  speaker  who  called  for  a 
blackboard  was  generally  the  one  who  knew  how  to  use  it. 

SECRETARY  ]\L\RT1N,  Director  of  Institutes:  You  will  pardon 
me  for  just  a  word  on  this  topic.  There  is  no  one  point  probably  of 
greater  interest  to  the  farmers  of  the  State  than  the  manner  by 
which  the  institute  instructor  shall  impart  the  lesson.  This  is  vital. 
I  have  said  to  all  the  leading  institute  lecturers:  We  will  equip  you 
with  a  blackboard;  we  will  equip  you  with  such  maps  and  illustra- 
tions as  you  yourself  will  devise,  and  of  such  kind  as  you  desire  to 
use  in  your  individual  work  and  manner  of  imparting  instructions. 
I  say  that  now;  if  any  of  those  lecturers  who  are  in  the  field  the 
entire  time,  and  a  number  of  thern  are  thus  engaged,  are  planning 
a  kind  of  chart  which  they  want  to  use  in  illustrating,  in  their 
own  manner,  their  lectures,  these  charts  we  will  have  prepared  after 
they  have  the  outline,  and  will  jjut  them  into  their  hands.  That 
ought  to  be  the  implement  which  they  could  use  the  most  effectively. 
Thus  far  we  intend  to  go.  I  believe,  my  friends,  that  no  institute 
in  Pennsylvania  is  complete  unless  some  time  during  the  session 
some  lecturer  will  give  an  object  lesson  upon  a  chart  or  blackboard, 
impressing  not  only  through  the  mental  function,  but  through  the 
eye,  object  lessons.  I  believe  that,  because  I  am  a  kind  of  a  student 
myself  and  have  studied  a  great  many  things,  and  I  have  learned 
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that  the -lessons  which  are  the  most  knotty  and  the  most  difficult 
for  the  mind  to  grasp  come  much  more  easier  when  I  can  see  them 
before  me. 

I  want  to  say  a  word  to  these  lecturers.  These  lessons  are  not 
always  impressed  by  the  real  fine  design  of  the  artist,  but  is  the 
lessons  which  these  figures  convey.  It  may  be  an  awkward  one, 
but  if  true  will  leave  a  lasting  impression.  I  am  in  favor  of  the  ob- 
ject lessons  as  far  as  they  can  be  imparted,  but  every  individual 
knows  his  strength  and  his  effort  and  the  means  by  which  he  may 
become  the  greatest  power  in  imparting  instructions.  This  is  the 
kind  of  influence  he  should  use  and  we  want  to  equip  these  insti- 
tute lecturers  with  just  such  implements,  blackboards  and  charts 
of  their  own  device,  that  which  they  can  use  to  their  own  advantage, 
and  I  trust  these  lecturers  will  prepare  these  outlines  and  we  will 
equip  them  for  such  use  during  the  coming  season. 

MR.  GEORGE  CAMPBELL,  of  ^Vaverly,  N.  Y.,  favored  the  use  of 
the  blackboard  and  said  that  much  depended  on  the  man  behind  the 
chalk.    It  should  be  used  skilfully  and  accurately. 

The  CH AIRMAN:  The  next  topic,  if  we  are  through  with  the  dis- 
cussion of  this  one,  and  probably  the  last  topic  on  the  programme, 
is: 

"What  is  the  Best  Way  to  Quiet  a  Speaker  who  is  Using  the  Time 
Unprofitably?" 

This  discussion  was  to  have  been  opened  by  Mr.  W.  H.  H.  Riddle, 
of  Butler,  Pa.,  but  as  he  has  gone  home  we  will  be  glad  to  have  it 
opened  by  any  other  gentleman. 

MR.  HALL:  This  is  one  of  the  questions  that  stand  right  at  the 
base  of  the  success  or  the  failure  of  an  institute  or  of  almost  any 
other  meeting  where  thoughts  are  to  be  exchanged  and  gathered. 
Now,  I  believe  that  the  best  way  to  quiet  a  man  who  is  taking  the 
time  that  he  is  not  using  profitably  is  for  the  presiding  officer 
to  call  time  on  him.  In  our  county — I  know  you  will  excuse 
me  for  talking  about  that  I  know  best  of,  there  was  years  ago  a 
good  system  of  local  fai'mer's  institutes  and  they  were  talked  to 
death  by  certain  men,  and  I  think  it  is  in  the  province  of  the  chair- 
man of  institute  work  for  the  county  to  either  preside  at  every  ses- 
sion of  the  institute  himself  'or  delegate  some  man  who  has  back- 
bone enough  to  know  that  the  State  has  furnished  men  who  are 
able  to  instruct  the  people  to  come  there  and  if  anybody  uses  time 
unprofitably,  to  use  his  prerogative  to  stop  it,  and  that  is  what 
the  chairman  ought  to  be  for.  He  will  make  enemies,  but  will  save 
time  and  money  to  the  State,  and  that  ought  to  be  his  reward. 

MR.  McCREARY:  I  think  it  is  a  good  plan  to  have  it  published 
in  the  programme  that  the  talk  shall  be  for  15  or  20  minutes,  or 


206 


whatever  time  may  be  set,  and  then  the  chairman  can  call  time 
on  a  party  of  that  Idnd.  We  had  a  ladies'  session  and  one  of  these 
fellows  was  on  that  programme  and  we  had  a  lady  for  chairman. 
Now,  I  said,  these  -speeches  are  limited  to  20  minutes,  and  as  sioon 
as  he  has  gone  15  or  18  ndnutes  you  call  him  down.  Hhe  said  she 
did  not  like  to  do  it.  and  I  said  if  she  listened  to  him  that  long  she 
would  be  only  too  glad  to  do  it,  and  she  did  it,  and  we  got  rid  of 
him.  On  the  first  lecturer  there  was  no  time  limit,  and  he  talked 
for  over  an  hour  and  didn't  say  much  either. 

MR.  HERE:  I  think  it  is  the  duty  of  the  manager  of  the  institute 
to  know  who  is  on  the  programme,  and  if  he  has  a  bore  on 
he  should  use  him  just  as  civilly  and  politely  as  he  can,  and  inform 
him  that  he  will  have  20  minutes  on  his  topic,  or  whatever  time  he 
may  think  proper,  and  when  he  has  a  man  who  is  wortli  more  than 
1:0  minutes,  he  siiould  alPow  him  all  the  time  he  can.  It  is  the  busi- 
ness of  the  manager  to  control  the  institute  himself  or  elect  somebody 
else  who  can.  It  is  his  business  to  speak  out  and  assert  his  authority 
there,  not  haughtily,  but  as  courteously  as  possible,  and  make  it 
emphatic  and  positive,  and  when  you  do  that  you  are  not  going  to  be 
troubled  with  bores.  In  my  experience  I  had  one  or  two  and  knew 
them  and  got  along  with  them  very  nicely,  and  did  it  in  such  a  way 
that  it  left  them  feeling  good. 

MR.  ORR:  I  believe  that  this  prerogative  of  regulating  the 
programme  belongs  to  the  leader  of  the  section;  otherwise  it  might 
place  the  County  Chairman  in  an  embarrassing  position.  He  may 
have  exerted  a  great  deal  of  influence  in  getting  the  people  to 
come  there  and  it  puts  him  in  a  delicate  position  to  feel  that  he 
must  call  them  down  or  curtail  their  i-emarks,  and  I  believe  if  he  has 
the  leader  for  each  section  set  out  the  work  for  the  State  Speakers, 
he  is  the  one  who  can  do  that  with  the  least  tronble  to  everyone. 

MR.  SEEDS  thought  that  if  the  chairman  of  the  institute  would 
go  to  the  speakers  on  the  programme  and  tell  them  how  much  time 
they  could  have  and  no  more,  that  they  would  seldom  he  bothered 
with  bores.  He  thought  the  chairman  should  know  the  local  speak- 
ers, and  if  there  was  one  among  them  inclined  to  talk  too  long,  go 
to  him  beforehand  and  put  a  limit  upon  him. 

MR.  BURNS  thought  the  section  man  and  the  local  manager 
should  size  up  the  programme  and  have  it  so  arranged  that  there 
could  be  no  trouble  of  this  kind,  and  that  they  should  go  to  the 
speakers,  both  local  and  State,  and  tell  them  that  they  could  have 
just  so  much  time  and  then  there  could  be  no  trouble  of  this  kind. 
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MR.  NELSON  th'ought  that  the  chairman  should  allow  the  speakers 
such  time  as  he  thought  their  talk  was  proving  profitable;  he  should 
cut  down  the  bad  men  and  give  ample  time  to  those  who  were  valu- 
able. 

MR.  HALL:  In  regard  to  a  long  essay,  it  could  be  managed  as  I 
saw  it  managed  in  a  teacher's  institute.  We  got  up  and  moved  that 
the  paper  be  published  at  the  expense  of  the  Institute  and  read  at 
home. 

SECRETARY  MARTIN:  This  subject,  together  with  the  other  sub- 
jects, have  been  of  great  interest  to  me.  It  may  not  be  out  of  place 
to  remark,  and  thi^  applies  to  all  institute  lecturers,  local  and  State; 
that  we  are  living  in  a  time  in  which  it  is  proper  and  right,  especially 
during  the  coming  institute  year,  for  every  institute  lecturer  to  con- 
sider well  one  or  two  things  which,  to  my  mind,  are  of  vital  import- 
ance. The  one  is  to  concentrate  your  thoughts  into  the  most  direct 
language  possible  that  will  convey  those  thoughts  clearly,  that  is 
one  thing.  The  other,  is  to  present  to  the  audiences  the  lessons 
which  seem  to  apply  to  the  special  localities.  This  applies  very  di- 
rectly to  the  corps  of  lecturers  sent  out  by  the  State.  No  two  coun- 
ties, or  not  many  consecutive  counties  in  Pennsylvania  have  just  the 
same  piactice  and  mode  of  operation  on  any  line  of  work;  ditlering 
as  to  soil  or  latitude  and  the  habits  on  ditfereat  farms  as  we  find 
them.  Now,  talk  good  hard  common  sense,  and  above  everything 
use  sufficient  brevity  to  be  well  understood  and  after  you  have  done 
that,  my  advice  to  you  lecturers  is  just  to  quit  at  that  time.  That 
is  the  time  to  quit  upon  any  topic.  The  American  people  have  gone 
by  and  outlived  the  time  in  which  they  want  these  topics  pounded 
in  too  much.  We  are  learning  to  think  intelligently,  very  rapidly, 
and  I  believe  possibly  if  our  lecturers  make  one  mistake  greater 
than  another  it  is  that  they  underestimate  their  audience  believing 
that  possibly  they  do  not  understand  just  right  and  hence  they  go 
over  it  again.  But  let  the  other  fellow  go  over  it  the  next  time 
and  use  the  blackboard  or  chart,  and  be  concise  and  concentrated 
in  your  thoughts,  in  your  lessons  be  in  earnest,  speak  the  truth 
always,  and  impress  on  your  audiences  in  a  concise,  practical  man- 
ner the  lessons  you  have  to  impart. 

This  session  of  the  institute  has  been  to  me  the  greatest  inspira- 
tion of  any  session.  Looking  over  the  past  and  listening  to  these  re- 
marks, differing  as  many  of  you  do  upon  local  questions  in  your  differ- 
ent counties,  and  that  one-ness  of  sentiment  that  has  run  through 
everything  connected  with  this  meeting  for  the  past  three  days,  is  an 
inspiration  and  encouragement  to  me  in  the  devising  of  ways  and 
means  for  the  bettering,  uplifting  and  advancement  of  this  great 
work.    As  I  said  in  the  outstart,  gentlemen,  I  regard  eaah  and  every 
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one  of  you  in  these  different  counties  of  the  State  as  my  right  hand 
man,  to  advise  and  counsel  by  letter  and  in  person^  to  inform  me  at 
all  times  as  to  the  conditions  and  as  to  the  needs  'of  your  county,  and 
in  so  far  as  the  acts  under  which  I  am  governed  will  permit  me,  I 
will  go  a  long  ways  in  meeting  these  conditions.  Now,  as  we  go 
away  from  this  meeting  certainly  it  will  be  with  an  exalted  and 
a  broadened  and  elevated  conception  of  the  great  work  before  us 
the  coming  year,  with  hearts  filled  with  the  kindliest  of  feelings 
towards  one  another  and  a  better  understanding  of  each  other. 
That  is  well.  That  is  what  these  meetings  are  for,  largely,  and 
I  commend  you  for  the  kindly  forbearance  which  you  have  extended 
to  each  other  in  all  these  discussions,  and  I  thank  you  for  the  kindly 
and  generons  support  which  you  have  rendered  and  extended  to  me. 
You  have  upheld  my  hands  in  such  a  way  that  I  cannot  find  words 
to  express  my  feelings  toward  you  in  this  matter,  and  as  we  separate 
very  soon,  I  shall  carry  with  me  many  days  the  recollections  of  the 
warm  grasp  of  the  hand  which  I  have  received  from  every  member, 
from  every  county  manager,  and  from  every  lecturer  wh'o  has  been 
present  at  this  very  large  meeting.  ... 

I'ROF.  HANrZ:  Mr.  Chairman,  the  Committee  on  Resolutions  is 
ready  to  report  at  any  time.  .  , 

The  CHAIRMAN:  If  there  are  no  objections  we  will  receive  the 
report  now. 

PROF.  HANTZ  read  the  report  as  follows: 

'■'Besolved^Th.a.t  the  members  of  the  Department  of  Agriculture, 
the  Members  of  the  State  Board  of  Agriculture,  Managers  of  Far- 
mer's Institutes,  the  Lecturers  for  the  same,  hereby  express  their 
thanks  and  appreciation  to  the  citizens  of  the  borough  and  county 
of  Huntingdon  for  the  generous  welcome  and  kind  reception  and 
treatment  accorded  them  during  their  sojourn  among  this  people. 

'•'•Resolved,  That  we  tender  our  thanks  to  the  Mayor  of  Huntingdon 
for  his  cordial  greeting  to.  our  body  and  for  the  freedom  of  the  city. 

"We  tluuik  tj)e  County  Commissioners  for  the  use  of  the  court 
house  during  this  meeting. 

"We  also  tender  our  thanks  to  the  offl'cials  of  (he  Huntingdon  Re- 
formatory for  the  pains  and  kindness  taken  in  conveying  our  body 
to  the  Reformatory. 

"\A'e  also  thank  the  county  press  for  their  kindness  in  advertising 
this  meeting  so  extensively. 

"We  also  thank  W.  F.  Hill,  Grand  Master  of  the  Grange,  Hon.  John 
T.  Cox,  Vice-President  of  the  State  Board  of  Agriculture  of  New 
Jersey,  and  the  Hon.  John  Hamilton,  Farmers'  Institute  Specialist, 
for  the  instructive  remarks  made  before  our  body. 
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"Our  thanks  are  specially  due  to  George  G.  Hutcliisoii  for  bis  un- 
tiring efforts  to  make  this  institute  the  success  it  has  proved  to  be. 
(Signed)  J.  M.  HANTZ, 

H.  W.  NORTHUP, 
.  .  .  A.  J.  KAHLER, 

JASON  SEXTON, 
GEORGE  E.  HULL, 
Committee  on  Resolutions." 

Upon  motion,  the  report  of  the  Committee  on  Resolutions  was 
unanimously  adopted. 

"  SECRETARY  MARTIN;  Now,  gentlemen,  we  have  a  few  minutes 
to  spend  yet.  If  anyone  has  a  word  to  say  the  opportunity  is  given 
before  we  adjourn.  ,        .  . 

MR.  CURE,  of  Lackawanna  county,  said  that  he  thought  the 
institute  work  and  the  different  institute  meetings  this  winter 
should  be  properly  advertised  and  that  this  work  should  be  put  in 
the  hands  of  a  man  experienced  in  advertising  and  that  he  should 
give  his  whole  time  and  be  furnished  the  means  to  do  this  work 
thoroughly. 

He  also  advised  that  more  work  be  done  during  the  institute 
meetings  of  the  coming  winter  in  getting  the  farmers,  and  par- 
ticularly the  younger  element^  to  take  up  the  correspondence  courses 
offered  free  by  the  Pennsylvania  State  College  to  all  who  would 
Himply  make  application  for  this  instruction,  and  said  he  knew  very 
much  good  had  been  accomplished  by  this  correspondence  course, 
and  that  much  more  good  could  be  done  by  it  if  the  matter  was  only 
brought  properly  before  the  farming  element. 

MR.  HERR,  of  Clinton  county,  said  that  he  knew  it  was  a 
difficult  task  for  the  Director  of  Institutes  to  send  the  right  men  to 
the  right  places  in  all  parts  of  the  State,  where  the  agricultural  in- 
dustries are  varied,  and  that  it  was  their  duty  to  help  him  in  this 
matter  by  suggesting  to  him  the  topics  they  wanted  discussed,  and 
the  men  they  wanted  to  diKCiiss  those  topics.  That  he  knew,  with 
this  information  at  hand,  the  Director  of  Institutes  would  carry  out 
their  wishes  as  far  as  he  was  able  and  that  this  would  also  show 
wlio  the  institute  workers  were  that  were  appreciated  and  did  good 
work. 

He  also  thought  they  should  be  experimenting  and  working  out 
some  problem  all  the  time  so  that  when  they  went  before  the  peophi 
they  could  tell  them  something  that  they  wanted  to  know  from 
actual  experience. 

He  also  thought  there  was  too  much  repetition  in  the  work  of 
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some  of  the  lecturers;  that  they  should  endeavor  to  work  out  new 
thoughts  and  present  them  in  a  new  light. 

He  also  thou-ht  that  some  of  the  institute  lecturers  bored  them 
with  long  speeches  a  great  deal  more  than  their  ordinary  workers 
have;  tliat  while  tlieir  papers  were  pretty  good,  they  were  too  long. 

PROF  HANTZ  said  that  there  was  a  limit  to  science;  that  man 
could  not  go  beyond  that  which  he  knew;  and  he  Uionght  they 
should  experiment  themselves  and  see  what  was  right  of  the  things 
advanced  by  scientific  men  and  they  would  then  know  what  it  was 
safe  to  teach  to  the  people  along  agricultural  lines. 

MR  CLARK  of  Westmoreland  county,  said  it  was  very  surprising 
how  far  ahead'the  farmers  of  to-day  were  getthig  in  the  aquisition 
of  knowledge,  and  that  if  there  ever  was  a  time  when  the  institute 
workers  must  be  better  informed  and  equipped  to  go  before  the  peo- 
ple and  instruct  them,  that  time  was  tb-day_. 

On  motion  the  meeting  adjourned  sine  die  at  4.30  P.  M. 


